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The good record for employment made by engineers
during the depression is perhaps the major cause of the continuing growth of enrollments in technical colleges. Large
enrollments, however, make early registration important,
especially when an institution limits the size of its freshman
class. Assurance of admission and preference in the selection of a dormitory nxitm are the advantages of prompt application.
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THE lead article of the month,
"Tetraethyl Lead—Anti-knock,"
was written by Frank Griswold
Pearce, junior in the department of
chemical engineering. He is quite
active in campus activities. In addition to being assistant editor of the
sister publication, the "Modulus",
he is editor of the student handbook
for 1939-40. He was awarded the
Heminway Bronze Medal during his
freshman year.
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TETRAETHYL LEAD—ANTIKNOCK
Frank G. Pearce

rEORGE ROBERT SCHULL,
VI sophomore in the department of
electrical engineering, contributed
the feature article "Dielectrics." He
is a prominent member of the Rose
Radio Club and recently built an
excellent 40-meter short-wave transmitter for the club. He owns station
W9VIO, Harrisburg, Ill., which operates during the summer.
VAUGHN LOUTHEN,
WILLARD
junior in the department of electrical engineering, gathered the material for his article "Cosmic Rays"
while assistant librarian at the Rose
Library. He is a member of Tau Beta
Pi Fraternity and the Rose Radio
Club. Suggested that the freshmen
would be more interested if the article were titled "Cosmetic Rays."
THE cover picture is another testi'
monial to Howard White's excellent photography. Shows unusual
composition. Party surveying the
campus for a department of civil
engineering course.
THE frontispiece is presented
I through the courtesy of the
Monsanto
Magazine, Monsanto
Chemical Co., which won the last
Chem & Met award for progress in
the industry.
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Tetraethyl Lead - - Antiknock
by Frank G. Pearce
CINCE the advent of the twentieth
century, there has been a steady
growth in the importance and complexity of the gasoline internal-combustion engine. In the course of its
advance to its present position as the
principal source of motive power,
the gasoline engine has been subjected to innumerable changes in
design and construction. These gradual improvements have not been entirely of a mechanical nature; on the
contrary, the mechanical problems
and their manner of solution have,
to a large extent, depended upon the
physical and chemical reactions occurring within the combustion chambers. Since these reactions are dependent upon the composition and
physical states of the combustible
vapors, the fuel used is obviously of
primary importance.
One of the earliest problems encountered by automotive engineers
was the persistent knocking tendencies which every gasoline engine exhibited when operated under heavy
load. Investigations proved that, besides being a nuisance to the noisehating motorist, this knock was accompanied by an enormous increase
in engine temperature and a resultant decrease in power output.
Various mechanical changes were
installed in an attempt to halt knocking, but none proved entirely successful. Cylinders were subjected to
radical changes in size; the spark
was introduced at various stages of
compression; lubricating methods
were carefully checked, but all of
these proved to be only slightly successful. Finally convinced that the
trouble was not of a mechanical nature, automobile engineers, in a desperate hope that inadequacies in the
fuel might be causing the knock,
turned the problem over to fuel experts.

More power from smaller engines has been
accomplished mainly through the use of higher compression ratios. Had it not been for
the development of anti-knock fuels such compression ratios should never have been possible. Knock is essentially the shock developed
when the pressure wave of original ignition
is added to by a reflected pressure wave
caused by auto-ignition of the unburned mixture. Tetraethyl lead inhibits knock by raising the auto-ignition temperatures and by
lowering the velocity of flame propagation,
giving smoother burning. Mr. Pearce completely describes just what takes place in a
cylinder under conditions of knock, and how
the addition of tetraethyl lead supresses
knock.

which had been treated in any way
so as to elevate its anti-knock
powers. This fuel was introduced to
the public through one small service
station in Dayton, Ohio, and was
known as "Ethyl Gasoline." It was a
gasoline which had been treated by
fuel engineers with a very small
amount of tetraethyl lead with the
object of increasing its anti-knock
quality and thereby its allowable
compression ratio. It was a momentous occasion for the automotive industry, and the eyes of many engineers were focused on this one small
station. The customers were pleased
with the new fuel; it removed the
irritating knocking sound which had
troubled them throughout their entire experience with internal combustion machines. Their cars did not
heat up so quickly, and they obtained
higher speeds and more power on
hills. New stations began selling the
"Ethyl Gasoline," for a new commodity had been added to the world's
"must have" list.

Since this advantageous effect of
tetraethyl lead clearly proved that
the source of knocking was in the
fuel, other means of improving the
quality of gasoline to be used for internal combustion purposes were investigated. Oil refiners now obtain
superior fuels by selecting higher
It was not until February 1, 1923, grade petroleums and by cracking
that any fuel was sold on the market others so as to obtain distillate yields
M a y,
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higher in anti-knock value because
of th?. high concentrations of unsaturated hydrocarbons.
In order to protect the autoist from
the possibility of purchasing a gasoline that is below standard requirements for good performance, and in
order to protect those engineers who
are striving to increase the compression ratio and thus the efficiency of
their motors, there has had to be
fixed a standard anti-knock fuel, constant throughout the nation, to which
commercial gasoline can be compared. The most convenient reference is a mixture of the non-knocking hydrocarbon, octane, and the
knocking one, heptane. The method
of rating is known as the "octane
rating," and it is essentially a comparison value between the marketed
fuels and octane. Thus a 72 octane
value fuel is a fuel which is 72 per
cent as effective in suppressing
knocking as is pure octane.
This work has been attained
through intensive research involving
the technical aspects of the problem.
In the case of "Ethyl Gasoline," it
has been found necessary to require
a definite standard of quality—
volatility and gum forming tendencies—of the base fuel to which the
ethyl fluid is to be added. It is the
purpose of this paper to show, in a
condensed form, the most commonly
accepted theories concerning the
causes of knocking and the mechanism of its removal by tetraethyl lead.
It is necessary, before entering into a discussion of the properties of
tetraethyl lead as an anti-knock, to
make known to the reader the nature
of gaseous explosions, especially
those confined to closed cylinders.
There are three types of homogeneous reactions: the simple, progressive, and hetero-homogeneous
types. The first of these is that type
of reaction in which the various portions undergoing change are doing
Pa ge 3

gas is ignited progressively under ing that the products responsible for
intensely different conditions.
knocking were no longer being
With knocking fuels, there have formed.
been shown to exist certain preflame
As a possible explanation of the
reactions, that is, reactions occurring peculiar effect of tetraethyl lead on
in the gases before combustion. Ab- preflame reactions, the following has
sorption spectra prove that when been advanced. At the time the tetratetraethyl lead is added to the com- ethyl lead is removing knock from
bustion chamber there is a diminu- the combustion chamber there betion in the preflame reactions in that comes noticeable in the spectra the
portion of the charge which, in the
absence of tetraethyl lead, inflames atomic lead band at 2833 A. If tetraand produces knock. There have ethyl lead is added to an explosive
been found to exist, in the preflame mixture which, before combustion, is
not heated to 1150° C. or above, the
It has been definitely shown that reactions of all knocking fuels, ablead line is not formed, and
atomic
pressure waves are reflected back sorption spectra which extend down
is
there no diminution of the knock.
and forth by the walls of the piston from about 3000 Angstrom units
Thus, it is evident that tetraethyl
when an explosive mixture is ignited. through violet. The problem of the
lead must be decomposed to yield
These waves influence the character- engineer was to retard the preflame
atomic lead before it is effective as
the
thereby
to
retrd
and
reactions
istics of flame propagation in a
an anti-knock constituent.
the
of
knocking
effect
fuels.
cylinder to a large degree. They form
The presence of atomic lead alone
The positive effect of tetraethyl
a vibratory effect in the flame and
intensify it in spots because of the lead as an inhibitor of the preflame had not been entirely expected.
higher concentration of gases in the reactions was verified by alternating- Many theorists had expected to find
pressure waves. The occurrence of ly photographing on a movin8 plate a strong lead monoxide band. The
importance in an automotive sense the spectra of an ordinary knocking suggestion that lead monoxide was
concerning these waves is the possi- mixture and the same fuel treated being reduced as rapidly as it was
formed was then advanced and has
bility that they may, by adiabatic with tetraethyl lead.
unburned
the
ignite
compression,
At the instant that tetraethyl lead been partially verified by experiflame.
advancing
gases ahead of the
was added, the knocking began to ment.
This auto-ignition, which is a direct decrease; and, in close correlation
In retrospect, it appears that tetracause of knock, occurs where the with this decrease, there was a ethyl lead decomposes to yield lead
pressure waves are reflected upon diminution in the absorption spectra monoxide which immediately upon
one another by the walls of the peculiar to a knocking fuel, indicat- formation oxidizes the preflame
cylinder thereby multiplying their
actual intensity.
Marcus Hook refinery of the Sun Oil Co. viewed from the rear.
so at the same time, at the same
speed, and under the same conditions. The progressive homogeneous
reaction is that which occurs by
steps, the gases reacting by layers
until the whole is consumed. The
hetero-homogeneous reaction is one
which is dependent upon the nature
of the walls enclosing it. It is important to remember that reactions
in an internal combustion engine are
essentially a combination of the
progressive and hetero-homogeneous
types.

—courtesy Chem. & Met. Engrg.

By careful photographic studies of
the reactions which occur within
closed cylinders, it has been found
that in all cases there are three
phases of action:
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1. Initial acceleration and continuous propagation of the flame front.
2. A vibratory movement, caused
by rebounding pressure waves,
which either extinguishes the flame
or develops into a detonation wave.
3. The detonation wave, which is
a very rapid, intensely luminous,
high pressure wave advancing at a
constant velocity, its speed being determined by the mechanical design
of the chambers.
Thus it is evident that reactions
which occur in an internal combustion engine differ from simple gaseous reactions in that each layer of
Pa
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Interesting night spectacle of Hondry unit in a Socony-Vacuum plant.

products which are apparently responsible for knocking. The atomic
lead formed by this reaction then
performs additional anti-knock functions as described later.
It has been experimentally shown
that the knocking tendencies of a
motor fuel are decidedly dependent
upon the rate of rise of pressure accompanying the explosion and upon
the auto-ignition temperature of the
fuel used. It was subsequently
proved that non-knocking fuels
possessed high ignition temperatures,
and that tetraethyl lead tended to
elevate these temperatures which, if
too low, caused auto-ignition. It was
found, however, that the effectiveness of tetraethyl lead does not increase continuously as its concentration increases, but a point is finally
reached at which the addition of
more lead has no effect at all toward
the elevation of the ignition temperature. Repeated addition of tetraethyl lead above this concentration
sometimes results in an actual decrease of the ignition temperature.
Brown and Watkins have shown
that the rates of rise of pressure and
the velocities of flame propagation
are governed by similar conditions.
Rubert, Duminors, and Pignot found
that the addition of 5 per cent of
tetraethyl lead to a hexane-air mixture increased the period necessary
M a y,
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for the rise of pressure to a maximum of from 0.004 seconds to 0.011
seconds. In all fast-burning mixtures,
additions of tetraethyl lead increased
the maximum rate of rise of pressure, but in most slow-burning mixtures there was a decided decrease.
Since most slow-burning mixtures
develop a maximum rate of rise of
pressure of less than 50,000 pounds
per sq. in. per second and since all
fast-burning mixtures have a rate
in excess of 90,000 pounds per sq. in.
per second (the figures being qualitative rather than quantitative, for
the pressures are dependent on the
enclosed volume and other conditions under which the experiment is
performed), it appears that the rate
of rise of pressure in an exploding
mixture is the important consideration in the determination of the effect
tetraethyl lead would have on any
particular fuel.
An explanation of the varying actions of tetraethyl lead, dependent
upon the rate of rise of pressure of
the explosive mixture, again points
to the fact that tetraethyl lead must
be decomposed and in the form of
atomic lead in order to be effective
as a knock suppressor. In slow-burning mixtures, it is deduced that the
rate of inflammation may be sufficiently low to allow the decomposition
of the tetraethyl lead ahead of the

flame in the knocking zone. This decomposition must be accomplished
before the pressure develops to its
maximum rate of rise, and it is easily
affected by heat transfer from the
reacting gases and from heat and
pressure developed by adiabatic=
compression. Tetraethyl lead decomposes at the relatively low temperature of 230° C.
If the gas is of the fast-burning
type, it is assumed that the rate of
combustion is faster than the rate of
decomposition of the tetraethyl lead,
rendering the latter useless. The fact
that such gases may have their rates
of combustion increased instead of
diminished has been explained by
the belief that the tetraethyl lead is
forced to decompose so rapidly that
small explosions occur throughout
the knocking zone igniting the gases
there.
Thus, there is shown to exist a relationship between the effect produced by lead tetraethyl and flame
velocity. Egerton has suggested that
". . . lack of effect of anti-knocks in
delaying detonation in a tube or in
appreciably affecting the adiabatic
ignition temperature is that in such
explosions there is so much heat
available that the reactions have
been auto-accelerated before they
can be affected by the inhibitor."
Pa ge 5

The conclusions which have been
based on the results dealing with the
effect of tetraethyl lead on flame and
pressure propagation can be summarized as follows:
1. The effect of lead tetraethyl
on the rate of rise of pressure is dependent on the rate of rise of pressure of the "undoped" fuel.
2. Mixtures which have a maximum rate of rise of pressure below
a critical value, governed by the conditions of the experiment, have this
rate decreased by the addition of a
knock suppressor.
3. Mixtures which have a maximum rate of rise of pressure below
the above mentioned either are unaffected or have the rate of rise of
pressure increased upon the addition
of a knock suppressor.
The explanation of the knocking
characteristics of rapidly burning
gaseous mixtures lies in the fact that
there are produced, by rapid combustion, intense pressure waves
which set up violent vibrations within the cylinder. If these pressure
waves are intense enough to raise
the temperature of the explosive
mixture in advance of the flame to
its auto-ignition temperature, a secondary explosion is effected. The

Lead-susceptibility curve for gasoline.

veloped by an airplane in a short
period of time determines the weight
80
which it can lift at the take off, it is
ei 75
evident that airplanes must have
very responsive fuels in order to be
3 70
able to transport loads large enough
65
to pay dividends. For this reason,
+
)
3 60
most aviation fuels are treated to the
limit
with tetraethyl lead. It has been
0
2
3
Ethyl Fluid in cc. per gal.
estimated that the earning power of
gasoline used in commercial airplanes may be increased from two to
pressure waves evolved by this ex- eight per cent per octane number
plosion rebound and collide with the improvement.
pressure waves of primary combusTetraethyl lead has been shown to
tion. The vibrating effect or shock be very effective in preventing knock
produced by this union may be six in internal combustion engines,
or seven times as intense as it would thereby increasing the possible comhave been if auto-ignition had not pression ratio and efficiency of the
occurred. Thus, it is seen that de- engine. It has been pointed out sevcomposed tetraethyl lead decreases eral times that this effectiveness is a
the rate of pressure elevation and result of the check which atomic lead
raises the auto-ignition temperature exerts upon knocking characteristics.
of the mixture. It is evident from In addition to the elimination of the
this that a double action is produced: preflame reactions, tetraethyl lead
(1) the diminution of the rate of rise has been shown to be effective in
of pressure allows time for the ex- lowering the rate at which the prespenditure of energy which might sure rises and in raising the autocause auto-ignition, and (2) the ignition temperature of the gases in
auto-ignition temperature is raised the knocking zone. The most widely
to a point beyond the maximum tem- accepted of the many theories to acperature that is developed before count for these peculiar actions of
ignition in the knocking zone.
tetraethyl lead as a knock suppressor
Since the power that can be de- have been touched upon.

Braintwisters
The first of this month's problems
was sent in by A. F. Brennan, class
of 1913. Though only a problem in
long division, concentration and
cleverness are required for its
solution.
The problem:
7
•/

__
There is only one solution. Each
dot represents a digit, the only
known one being the given 7 in the
quotient.
Page 6

by Lloyd O. Krause, e.,'40

ness house and said he was worth
$1500 per annum. He was told he was
Three men rented a hotel room for not worth it.
$30. A short time later the proprietor
Said the proprietor:
realized that he had overcharged the "There are 365 days in a year
365
men $5, and he sent the bellboy to You sleep 8 hours a day
them with this sum. The bellboy,
(1/3 of a day)
122
however, had kept $2 of the 5, the
Days left
243
men being returned only 3. The men You rest 8
hours a day
122
thus paid only $27 for their room, or
Days left
121
$9 each. The $27 paid by the men There are 52
Sundays in a year____ 52
plus the $2 kept by the bellboy adds
Days left
69
up to only $29. Where did the other You have
one-half day on
dollar go?
Saturdays
26
Days left
43
1
2 hours for lunch
The following is not truly a prob- You have 1/
28
Days
left
lem, for the fallacy is immediately
15
apparent. It is quite interesting You have two weeks' vacation
14
Days left
though, and perhaps someone can
1
This is July 4 and we close, so that
find application for it.
A clerk applied for a job in a busiyou do not work at all."
The
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Dieiectrics
by George R.Schull
nIELECTRICS are extremely im1-1 portant to the electrical engineer
in that every piece of electrical apparatus is composed basically of dielectrics and conductors. In view of
the universal application of dielectrics and the multitude of them to
choose from, it is apparent that a
careful study is required to select the
material best suited for the purpose.
To this end it is essential that their
properties, or means of determining
them, be known.
Dielectric materials may be
grouped into two general classifications, according to usage: those suitable for power circuits and those
suitable for communication circuits.
In general the former will be characterized by high mechanical
strength, permanence, low moisture
absorption, and high dielectric
strength. Paramount in importance
in communications-type insulators
are low power factor, low dielectric
constant, high resistivity, and high
puncture voltage.

Dielectric Constant
The dielectric constant of an insulator is calculated from the measured capacity of a condenser formed
from the insulating material. This
condenser is made up of a small
metal disc, another somewhat larger
metal disc, a metal guard ring which
fits around the small disc, and the
substance to be tested. Figure 1
shows the construction of such a
condenser.

Methods of Measurement
The accuracy with which the
measurements are made should be
consistent with the uniformity of the
samples taken. There may often be a
variation of 10(,; to 20 `,; between
the measurements of apparently
identical specimens taken from the
same piece of material. An increased
accuracy in measurement is warranted only when the uniformity of
the material is increased correspondingly.
M a y,
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Dielectrics and conductors are the basis for
most electrical engineering apparatus. As a
class, the former far outnumber the latter, and
so it is natural that the specific properties of
dielectrics should not be as generally known
as are those of conductors. In this paper Mr.
Schull tells what constants are generally associated with dielectrics, and explains how they
are determined. He also presents the characteristics, specific properties, advantages
and disadv antages of a large number of currently used dielectrics.

condenser and L,. The capacitance
of the specimen is then equal, practically, to the capacitance of the
standard condenser. The exact
capacitance C' of the specimen is
given by the formula
(R2+w.21.42\
C'=C
(R2 w2L ,L„)
where L, is the inductance of the
variable inductor when the specimen
is in the bridge, and L„ the inductance when the standard is in the
bridge.

The Rosa bridge (Figure 2) is a
circuit used by the U. S. Bureau of
Standards to accurately measure
capacity.
The current is supplied by a transformer having a center-tapped sec- Power Factor
The power factor is determined
ondary winding. The center tap is
concurrently
with the dielectric congrounded, causing point A to be at
stant.
The
necessary
data are obequal and opposite potential to point
tained
from
the
Rosa
bridge
in the
B with respect to ground. Hence, if
manner
outlined
above.
The
formula
the two condensers have the same
value, the detecting instrument will for power factor is
w(L„
remain at earth potential, and the
balance will not be affected by any
earth capacitances in this arm. The L„ and Lx are the readings ol the
two resistance arms are equal and variable inductor when the standard
are usually 1000 ohms each, although air condenser and the specimen, reany value from 100 to 1000 ohms is spectively, are in the bridge. This
satisfactory. A fixed inductor L and is not the complete formula, but una variable inductor L, are inserted less the power loss is very large, the
each in a resistor arm of the bridge. correction factor is negligible.
The third arm contains a large and
Both power factor and dielectric
a small variable air condenser in constant are dependent on freparallel, the total capacitance of quency. However, there is no direct
which is as large as the condenser relationship. Either may vary in
to be tested. The fourth arm con- either direction with changing fretains the condenser to be tested. For quency. Obviously, for an accurate
a frequency of 100 cycles or less a listing of power factor or dielectric
vibration galvanometer is used as a constant, the frequency at which
detector. For frequencies higher than they were measured should be given.
that a telephone receiver is used.
In making a measurement the Resistivity
Volume resistivity is determined
bridge is balanced by varying C, and
by
measuring the resistance of a
L,. C', acts as a vernier to CI,
specimen
of known thickness and
facilitating the adjustment. When the
area.
The
formula
is
bridge has been balanced, the speciRA
men is removed and a standard air
p
condenser inserted. A new balance
is obtained by varying the standard
The specimen may be prepared in
the
same manner as described for the
Upper Piers
measurement of dielectric constant.
Cuero' Ring
Dielectric Semple
Owing to dielectric hysteresis there
Lower Piet,
may be some charge on the plates of
the sample thus prepared. Hence,
Pa g e
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from one to three minutes is allowed
for the charge to be dissipated after
the plates have been shorted. Conversely, in measuring the current
through the specimen, time must be
allowed for the condenser (formed
by the specimen and plates) to
charge up and the current through
it to become stable.
The resistance is measured by
means of a battery, galvanometer,
and standard resistor. The current
—(11-11111111111frinirinnr\-which flows through the specimen
is compared with the current
through a standard resistor. The reFig. 2.
lationship is
aRs
Rx—
tween two hollow cylinders filled
mercury. The edges are sealed
where R, is the unknown resistance; with
with wax to prevent the escape of the
Rs, the standard; and b and a their
respective galvanometrical deflec- mercury.
The thickness of the specimen is
tions.
given along with the dielecusually
Surface resistivity is measured in
because the puncture
strength,
tric
the same manner except that the
vary uniformly with
not
does
voltage
specimen is prepared in such a way
dielectrics have
Thicker
thickness.
that practically all of the conduchigher dinally
proportio
than
less
tivity will be on the surface of the
to
compared
as
strengths
electric
substance. That is, instead of flat
materials.
thinner
plates, the contactors are sharp
extremeis
resistivity
edges. Surface
Mechanical Strength
ly dependent upon the absorption of
The factors of chief concern in remoisture. There are substances gard to mechanical strength are comwhich, when perfectly dry, have a pressive, tensile, and transverse
very great surface resistivity, and yet strengths. Of some import also is the
have such an affinity for water that modulus of elasticity. These properit is almost impossible to avoid the ties are all found by standard methsub-microscopic film of moisture that ods of testing strengths of materials.
forms on the surface.
A point of vital interest in some cases
The method described is suitable is the melting point. This applies to
only for resistances below 10'2 ohms. cases where either the operating
For higher values a leakage method, temperature is extremely high or the
employing a condenser, is used.
melting point of the dielectric is exlow.
tremely
Absorption

Water

Water absorption is measured as
the difference in weight before and
after submergence in distilled water
for a specified length of time. Absorption of water is undesirable in
that it tends to increase the power
factor, decrease the resistivity, and
lower the break-down voltage.

Dielectric Strength
Dielectric strength is determined
by the actual break-down of the material under voltage. The average
thickness of the specimen is carefully measured, and it is inserted bePa g
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Properties of Specific
Dielectrics Solids
Mica, comprising a group of natural complex aluminum silicates, is
formed of innumerable layers of
laminations which are very thin,
tough, and flexible. It occurs in several varieties, muscovite being the
best suited for electrical work. There
are three types of muscovite: white,
ruby, and green. The latter is inferior
to the white and ruby. The maximum
operating temperature of muscovite
is about 500' C. One of the principal

uses of high-quality mica is in the
construction of small fixed condensers. It is very well suited for that,
having a dielectric constant of 4.5
and a power factor of 0.0001 at 2kc.
Fused quartz has long been the
standard of comparison. It is clear,
glassy, stable, non-hygroscopic, hard,
and strong mechanically. It has an
operating temperature of 1000° C
and a loss factor of 0.0008. Quartz
fuses at 1750° C and has a low coefficient of thermal expansion. Its tensile strength is very low, but its compressive strength is quite high,
reaching 200,000 lbs. per sq. in. Its
price, however, is quite high.
Victron is a polymerized styrene
resin, dissolved by certain organic
solvents and affected by ultra-violet
light and temperatures higher than
80° C. It is very good electrically,
having a loss factor of 0.0009 at 2mc.
Its moisture absorption is very low,
and it has a high puncture voltage.
It is thermoplastic and moldable between 120° C and 160° C. It is easily
machined and makes an excellent
lacquer. It also has the disadvantage
of high cost.
Isolantite is a magnesium silicate
ceramic. Extrusion is employed to
give the initial shape to the plastic
mixture. The substance is then dried
at a low temperature, cut to length,
and machined. It is fired at 1375° C
with accurate temperature control
until thoroughly vitrified. This process of manufacture gives much closer
tolerances than is possible with porcelain. Isolantite has very low water
absorption and resists the action of
chemicals better than glass. It has a
loss factor of 0.012 at 2 mc. Its resistivity and dielectric strength are
both high. It is an excellent ultrahigh frequency insulator.
Steatite is very similar to isolantite. Ultra-steatite, however, has a
loss factor of 0.006 at 2 mc.
Porcelain is not suitable for any
very rigorous requirements, being
rather weak and brittle. It is not lowloss, but is cheap and resists chemical
action. Above 300° C its resistance
drops off rapidly. It is a ceramic.
Vitrolex is a ceramic somewhat
similar to porcelain. Its loss factor is
somewhat better, being about 0.025.
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Alsimag 196 is a ceramic having
a dielectric constant of 5.6 and a
power factor of 0.0008 at 1 mc. The
loss factor at 50 mc is 0.00224. This
is a very good insulator at ultrahigh frequencies.
Pyrex glass is an excellent insulator at radio frequencies. It has a
loss factor of 0.0025 and is non-hygroscopic. For that reason it is often
used for transmitter lead-in insulators. It also has high mechanical
strength, lending itself equally well
to antenna insulators.
Mycalex is ground mica bonded
with lead borate glass. It has high
dielectric
resistance,
insulation
resistance,
and
heat
strength, arc
and
can be machined with special tools.
It is possible to cast aluminum
around it, or it can be moulded
around metal inserts. It has low
water and oil absorption and is not
attacked by acids or alkalies except
in high concentrations. It has a loss
factor of 0.016 at 1 mc. and a dielectric strength of 330-435 volts per mil
for 14-inch thickness. The water absorption is 0.003'A in 48 hours.
Mycalex is a very suitable dielectric
for high frequencies.
Amphenol 912 is a very new dielectric of the polystrene base type.
At 1 mc. it has a power factor of
0.0002 and a dielectric constant of
2.6. This makes the loss factor
0.00053, which is lower than that of
fused quartz. The dielectric strength
is 500 volts per mil, and the tensile
strength, 5000 lbs. per sq. inch. The
maximum operating temperature is
about 95° C. It is also non-hygroscopic.

but is not entirely immune from the
action of some chemicals. Hard rubber has very high dielectric strength
and resistivity and low dielectric
constant and power factor, but all
the dielectric properties are affected
seriously by rising temperature. The
maximum operating temperature is
less than 65° C.
Soft rubber is used principally to
insulate wires. Its dielectric properties are best in the crude state. Raw
rubber has a loss factor of around
0.02. Its moisture absorption is very
low.

Dielectric

Thensformer

Oil

Fig. 3

Gutta percha is similar to rubber
in its electrical and physical characteristics. It is plastic but not elastic
like rubber. It can be molded under
pressure at 60° C to 100° C. It can
be vulcanized like rubber, but seldom is. Often gutta percha and rubber are used together for insulation
in submarine cables.
Paraffin, when pure, is a very good
insulator. The surface leakage is low,
owing to non-wetting by water. Its
loss factor is exceptionally low0.0007. The volume resistivity of a
Bakelite is a phenol-formaldehyde good grade of paraffin is quite high,
resin. There are many different too.
types of bakelites with rather widely
White marble is more suited for
varying properties. In general the switchboards than radio insulation.
losses are rather high, making the Its loss factor is 0.05. It has a low
material unsuitable for very high resistivity, which makes it further
frequencies. Bakelites are all tough unsuitable for use in communication.
but have high water absorption. Most
Slate is hygroscopic and contains
of them have high dielectric strength.
metallic veins but has desirable fire
They are all easily machined and are
and arc proof qualities for switchrelatively inexpensive.
board work. It does not break down
Hard rubber is usually vulcanized under voltage in a normal manner.
with 20'; to 30'A of sulfur. It is The resistance decreases to a very
hard, dense, and easily machined and low value owing to the heat propolished. It has low water absorption, duced, but increases again on cooling
M a y,
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without puncturing unless a very
high voltage is applied.

Liquids
Liquids may be classified as either
polar or non-polar. Polar liquids
have a permanent dipole moment
which results in a high dielectric
constant, but which is usually accompanied by low resistivity, high
power factor, and regions of sudden
changes in the electrical constants
with respect to temperature or frequency. Non-polar liquids have in
general low dielectric constant and
power factor, and sudden changes
are confined to the freezing and boiling points of the liquid.
Breakdown in liquids, unlike
solids, is not permanent. Nor does
breakdown necessarily mean a lower
subsequent value of breakdown voltage. Puncture voltage decreases with
increasing temperature. Changing
pressure has little effect. Breakdown
voltage also decreases with decreasing purity.
Insulating oils are used mainly in
transformers, for insulation and heat
transfer; in condensers, for increased
capacity and voltage breakdown, and
in oil switches, to prevent arcing.

Gases
The dielectric constant of gases is
close to unity. This value is practically independent of frequency and
is independent of voltage gradient up
to the point of ionization, at which
time a large increase in capacitance
as well as in conductivity occurs. The
normal conductivity of gases is practically negligible. Power loss is almost unmeasurable below the ionization point, because dielectric hysteresis does not occur in gases. Therefore, a gas condenser would be well
suited to radio use.
Vacuum condensers are also well
suited to radio transmission. The
dielectric constant of a vacuum is
one, and the puncture voltage is infinite. Therefore the plates could be
moved closely enough together to
obtain any desired capacitance, and
the puncture voltage would still be
infinite. Moreover, there would be no
power loss due to dielectric absorption.
Page 9

Cosmic Radiations
by Willard V. Louthen
THE subject of cosmic rays is a very
I theoretical one. Despite its abstractness a great deal of research is
being carried on in this field. R. A.
Millikan, Nobel Prize winner in 1923,
A. H. Compton, Nobel Prize winner
in 1927, J. Clay, A. Lemaitre, M. S.
Vallarta, T. H. Johnson, and other
such well known physicists are all
working on this subject. Some of
these men have different views concerning phases of cosmic radiation.
Rather than spend time in expounding theories, however, these men
have concentrated on making all the
different types of observations on
cosmic rays that it is now possible to
make. Of the above mentioned group
of physicists, Millikan and Compton
are undoubtedly the most eminent.
These two men have different ideas
as to the form of the cosmic radiation
before it enters our atmosphere.
Holmes, of the Department of Physics of West Virginia University, has
an unusual theory as to the origin
of the rays. Some of these theories
will be presented in the following
paragraphs.
Practically all the physicists agree
that the cosmic radiation consists
mainly of charged particles. Electrons, positrons, and protons have
been identified among these charged
particles. These particles are all
unique in that they have potentials
of from 100 million to 100 billion
electron volts. Electron volts are a
measure of the voltage necessary to
give an electron the kinetic energy
of motion which it possesses. Electrons are the fundamental units of
negative electricity, and positrons
are the corresponding units of positive electricity which have the same
weight as the electron. These so
called positrons have just recently
been discovered. Protons also have
an opposite charge equal to that of
an electron but a weight many times
greater than that of an electron.
An atom of any element is made
up of protons surrounded by elecPage
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Many theories have been propounded as
attempted explanations of the phenomenon
known as cosmic rays. The noted physicists,
instead of arguing over their respective
theories, have combined their efforts and accomplished many outstanding results. Mr.
Louthen herein presents some of the more
famed theories, describes some of the instruments used in cosmic ray study, and tells of
some of the facts that have been discovered
about cosmic radiation.

trons. The electrons and positrons of the cosmic rays are normal
in every respect except regarding
their tremendous energy or voltage.
These particles called protons have
some very strange characteristics.
Observations made by the Japanese
physicists, Y. Nishina, M. Takeuchi,
and T. Ichimiya, have shown that
these particles cannot be ordinary
protons. The particles seem to have
a mass between that of an electron
and that of a proton, but they may
have either positive or negative
charges. They are much more penetrating than protons, but have
about the same ionizing ability.
Millikan and his associates are
gradually approaching the particle
theory of cosmic radiation. This
group formerly believed that the
rays were composed of electro-magnetic waves of very high frequency
and tremendous power. This put the
rays in the same category as gamma
rays and light rays. Millikan now believes, however, that the radiation
consists of particles and that the most
penetrating particles of the cosmic
rays are the photons, or electro-magnetic waves.
All these things stated above are
relative to the form of the cosmic
rays before they enter the atmosphere. There are many other controversies concerning cosmic rays.
One of these is the origin of the rays.
Lemaitre's theory that cosmic rays
are the radioactive emissions of matter which at one time formed the
nucleus of all the universe has always had much support, and recent
developments have tended to substantiate the theory.

Johnson believes that starlight action on gas in space produces the
charged particles and that some sort
of cosmic electrical field accelerates
the particles toward the earth.
Dauvillier of Paris thinks that the
sun spots of the sun produce electrons and that the sun's surrounding
electrical field gives the electrons the
energy which they have. He makes
allowance for the fact that there are
no hourly variations in cosmic radiation, as would be the case were they
to come directly from the sun, by
saying that the earth's magnetic field
distributes the rays evenly over the
earth.
Zwicky and Baade believe that the
cosmic radiations are the results of
super novae, or the explosion of tremendous stars, probably outside our
galaxy. These men say that all the
present radiation is from outside the
range of our most powerful telescopes.
Millikan has an almost opposite
idea about the formation of the
cosmic rays. He believes that all this
energy is derived from the synthesis
of light atoms into heavier atoms.
These atoms may be heavier than
any we know to exist on earth. This
synthesis would take place out in
space when a group of atoms come
together in one spot. The necessary
energy for the cosmic rays would
come from the energy of formation
of the heavy atoms.
Holmes has an altogether different
idea about cosmic rays. To him all
indications and observations point to
the fact that the rays originate in the
earth's own electrical field and get
their energy from the same place.
Part of his theory is based on the
assumption that all the water molecules on the earth create a powerful
electrical field above the earth. The
molecules do this by virtue of the
fact that the positive atoms of hydrogen are drawn to the bottom of the
molecules by the force of gravity,
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thus creating a negative field at the
surface of the water.
In the determination of all the
facts concerning cosmic radiation it
is, of course, necessary to use various
accurate instruments. Two of the
basic instruments used are the Wilson cloud chamber and the GeigerMuller electron counter. Most other
cosmic ray instruments are merely
variations of these two, equipped to
make automatic observations at high
altitudes or at great sea depths.
The Wilson cloud chamber operates on a comparatively simple principle. Air inside a strong metal container, which has glass windows for
observation, has some type of liquid
in contact with it. The air is compressed and becomes almost saturated; then the pressure is released
and a super saturated air results.
The moisture in the air will condense
on any immediate object. If an electron is passed through this chamber
it ionizes the air. Although the ions
are minute, the vapor will condense
on these ions. This affords a means
of observing the track of any particle that will ionize air. Some ions
exist ordinarily in air, and it is necessary to remove these from the
chamber or the resultant condensation will be scattered over the chamber in such a manner that one individual track will not show up. These
undesirable ions are removed by impressing a fairly high voltage across
the faces of the chamber.
The Geiger-Muller electron counter is somewhat more complicated
in structure, but consists essentially
of a plate in which there is a small
hole. Immediately behind this hole
is a metal point which has a certain
electrical charge. The electrons under observation are allowed to strike
the face of the plate, some of them
going through the hole and discharging the metal point. The rate of discharge of the point is a measure of
the number of electrons going
through the hole per unit of time.
Cosmic ray observations have been
made to as high an altitude as it is
possible to reach in airplanes and
balloons. Much greater heights have
been reached with observation balloons, unaccompanied. These obserM a y,
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vations were transmitted automatically by radio to a receiving station.
All these observations show that the
radiation increases steadily until an
atmospheric pressure of 300 millibars
is reached; then a slight decrease in
radiation occurs. The radiation then
increases sharply up to a pressure of
100 millibars. As the altitude increased, the radiation fell off sharply
until the maximum height of ascent
was reached which was 116,000 feet.
These data show that the radiation
decreases as the outer limit of our
atmosphere is reached and that most
of the cosmic ray phenomena are
secondary results generated in the
atmosphere.
Observations taken at different
depths in water have been the cause
of the introduction of the idea that
there are components in cosmic rays
which have unusual penetrating
power. It is believed, as was stated
before, that these components are
an unusual type of proton, possibly
even a negative proton. If the radiation decreased in the water at the
same rate it decreased in the air
above the water, the rays would be
absorbed by a few centimeters of
water. It has been found, however,
that the radiations continue even to
great depths. This fact signifies that
there is something other than ordinary electrons and positrons in the
rays.
Observations taken at scattered
points on the earth in the upper atmosphere show that the earth's magnetic field influences the cosmic rays
a great deal. There is a part of the
radiation that the earth's field does
not influence. This is the penetrating
part which evidences itself in the
sea depths. The parts of the radiation
that are deflected by the field of the
earth are the electrons and positrons.
Special works in this field show that
the intensity of radiation in Peru is
about half that at Washington. Since
the radiation is affected by the
earth's magnetic field, naturally the
magnetic storms will affect the radiation.
The ionization values, or the radiation intensity, have been found to
vary according to weather condi-

tions. As the absolute humidity increases, a noticeable increase in the
ionization value occurs. Atmospheric
pressure differences at or near sea
level cause variations in the ionization value. The variation with altitude of the cosmic radiation is indirectly caused by the air pressure.
The most striking thing about cosmic rays is their immense energy.
Their electron voltage is thousands
of times larger than the electron
voltage of any of the earth's own
electrical particles. These powerful
rays tear up atomic structures when
they strike certain objects. This last
fact is used as a means of determining the energy of the cosmic rays.
The cosmic rays enter a Wilson cloud
chamber, and in it they strike some
object, usually a sheet of lead. When
the non-ionizing particles of the cosmic rays, whether they are Millikan's
photons or Compton's protons, hit
the atoms of the lead, they pull electrons from them, and these electrons
show up as ionized paths in the cloud
chamber. When one of these particles
hits the lead, a regular shower of
electrons results. Much of the work
on cosmic rays has been on the
shower producing effect of the rays.
Almost all the knowledge as to the
form of the rays is a result of this
type of experimentation.
It may appear from the above that
the only part of the cosmic radiation
producing showers was the photon
or proton. The high voltage negative
and positive electrons also create
showers which, in fact, have about
the same size as those created by the
proton or photon. These experimental observations support the theories
of Carlson and Oppenheimer and of
Bhabha and Heitler as to the cause
of the showers. These men consider
the showers to be the result of repeated division of the primary radiation. They say the photons or gamma
rays form a pair of electrons and
each of these electrons transforms
its energy into a gamma ray. The
process then starts over again and
continues until the original energy
of radiation is dissipated in the
shower. These shower observations
have assisted in this case in forming
a base for an important theory.
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Research ancl Development
edited by Hulit L. Madinger,'42
A Plastic Plane
Bakelite has entered another field
as a construction material. The Clark
Aircraft Corporation has developed
a new type of plane using wood
bonded with a plastic adhesive and
molded into sections for plane fuselages. The fuselage is molded in two
sections of hardwood veneer laminated or bonded together with
phenolic resinoid. This bonding is
accomplished by the use of a large
press.
This tyrya of construction offers a
number of advantages over modern
production methods. Mass production of airplanes would be easily
feasible with this material. Mass production of aircraft at the present
time is needed not only for economic,
but also for military reasons. Structurally this material also offers great
advantages. With its use surface
rivets are eliminated and so there is
a great reduction of "skin friction."
This streamlining will of course add
to the speed of the plane.
Plastics have proved very satisfactory and useful to the aviation industry in the past. They have been
employed with success in both mechanical and electrical devices. Bakelite laminated propellers have powered the planes on such flights as
those of Kingsford-Smith to Austra-

lia and Lieutenants Maitland and
Hagenberger to Hawaii. They were
also used with Liberty motors during the World War.

Better Red Pigments
A new red pigment has been developed from one yellow and one
colorless substance. This is a red
molybdenum pigment used largely in
paints and inks. The form of the
crystals of the pigment has been
found to determine the color to a
great extent. To make this red pigment, lead compounds are precipitated from a solution by adding a
solution of a chromate and a molybdate. These two lead compounds are
insoluble in water and when precipitated separately, the chromate is
yellow and the molybdate is colorless. When the two are precipitated
together in the tetragonal system, the
substance is red or deep orange.
Another improvement in red pigments has come in the field of red
lead. This substance has been used
for centuries as a pigment, but a new
process of manufacture is said to
yield a pigment much superior to
that formerly used. The red lead
(Pb304) is formed by passing lead
vapor into an atmosphere of pure
oxygen under conditions of con-

trolled pressure and temperature.
The lead is vaporized by heating it
in an electric arc. This red lead is
said to have a covering power about
double that of ordinary lead. The
substance also has a greater resistance to corrosion.

A New Light Weight Castable
Refractory Material
Johns-Manville has announced a
new light weight refractory material
under the name "Firecrete." This
material may be cast and so lends
itself to construction previously
found very difficult. Among the
many jobs simplified by the use of
"Firecrete" are the making of special
or peculiar refractory shapes, for
eliminating awkward or difficult
brick constructions, for making small
single wall linings, and for lining
furnace doors. This versatility contributes greatly to the utility of the
material.
The material has a finished weight
of 65 pounds per cubic foot. It has
great resistance to breaking and
crumbling and for this reason can
withstand direct exposure to flame
temperatures. A working temperature of 2200 degrees F. is satisfactory.
The material has been tested for heat
storage capacity and has been found

—courtesy Bakelite Review
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to possess an exceptionally low
value. This property is valuable in
the operation of intermittently used
furnaces since there is not the loss
incurred as when quantities of heat
are wasted in heating heavy fire
brick and then allowing the furnace
to cool. The material is but half as
heavy as regular fire brick, and yet
is four times as effective in retarding
heat. The "Firecrete" is cast to the
required shape by mixing with water
and forming in a suitable mold. It can
be placed in service after a twentyfour hour drying period.

The Novachord, An
Electric Orchestra
Recently developed by Laurens
Hammond, the inventor of the electric organ, is a new type of electric
instrument called a Novachord. This
instrument, like the electric organ,
is based upon the principles of vibration and oscillation. The instrument
is similar in appearance to the old
fashioned piano or spinet. The range,
however, is greater than the combined versatility of the piano and
electric organ. One may, by simple
manipulation of controls, bring forth
the voices of the piano, organ, harpsichord, clavichord, violin, oboe, and
a host of others. The Novachord
should not, however, be considered
as an imitation of any present instrument.
The Novachord has a single manual keyboard of 72 keys played exactly as those of a piano. A sustaining pedal is used in the same way as
with a piano, and a swell pedal is
used similar to that of an organ. The
tones of the Novachord are further
varied by the use of a number of simple controls mounted on the front
panel above the keyboard. These
controls have two purposes. The
group on the left of the panel varies
the harmonics and so changes the
tone color. The group on the right of
the panel determines the attack and
delay or "envelope" of a tone. Thus
to produce the tones of a piano the
left panel is set to give the same
harmonics that the piano strings
give, and the right panel is set to
give the same "envelope" which the
M a y,
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it comes from the sound generator
by a conventional amplifier located
in the cabinet of the device. Other
arrangements can be made, of
course, in the case of unusual installations where great volume of sound
or additional speaking equipment is
desired.

A New 1 ,250,000-volt
Electrostatic Generator
The Novachord

percussion would produce. By changing the harmonics and the "envelope" the effect of the strings of the
violin, cello, or harp can be produced. The voices of the oboe, harpsichord, trumpets, French horn, and
others may be obtained with no
change in playing technique.
The tones of this instrument are
produced electrically by a bank of
ordinary vacuum tubes. There are
twelve of these tubes, and they are
tuned to the notes of the twelve-tone
scale. They produce directly the
twelve tones of the upper octave. All
of the other tones are derived from
these by means of dividers. These
dividers are used to divide by two
the frequency received from the octave above. Thus all of the frequencies needed can be obtained from the
twelve tubes. The tone of all of the
A's, for example, is controlled by the
one "A" tube in the highest octave.
If its frequency is correct, all of the
others will be also. The whole instrument is tuned by the adjustment of
the twelve vacuum-tube oscillators.
The music of this instrument is
heard by the usual method of loudspeakers. The sound is amplified as

The Massachusetts Institute of
Technology has developed a new
1,250,000-volt electrostatic generator
which occupies the unusually small
floor space of less than twenty-one
square feet. It is designed to produce
short-wave X-rays for scientific and
engineering research. The goal was
to produce a piece of apparatus
which would produce rays equivalent to the gamma rays of radium.
Radiation intensity variations with
voltage changes, thickness of copper
required to reduce ray intensities to
half normal values, and depth dose
measurements will also be studied.
The great reduction in size can be
visualized by noting the million-volt
generator designed by Doctors
Trump and Van de Graff for the
Huntington Memorial Hospital. That
generator is ten times as large as the
new one.
The construction is similar to that
of earlier Van de Graff machines.
The high-potential terminal consists
of a hollow brass shell insulated and
supported from the ground base by
a number of columns. The single belt
which is fourteen inches wide travels
at a speed of about sixty miles per
hour. An X-ray tube is located between the terminal and the base so

—cut courteay Scientific American
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Motor Generator Set
--courtesy Electrical World

1,250,000-volt Generator

that electrons impinge at a high
velocity upon a water-cooled gold
target at the grounded end of the
tube. This extends down into a treatment room below where the X-rays
are produced. The target is completely surrounded by a four inch sheath
of lead except at the bottom where
is located the portal through which
the rays pass. The generator will
probably be operated at its full
capacity. For medical purposes, however, it can be operated over a range
of 500,000 to 1,250,000 volts. For
scientific and engineering research
the range may be dropped to 200,000
volts.

Aerogels, Honeycombs
of Rock

The material is made by first
treating silica stone or silicon dioxide
with sodium hydroxide. This forms a
solution of sodium silicate or water
glass. Sulfuric acid is added to this
and the material again becomes
silica. It is reformed, however, as a
watery, jelly-like substance. It is
washed with water and then with
alcohol until all of the water has
been replaced. Then by a special
process which prevents the collapsing of the walls, the alcohol is evaporated and the light aerogel remains.
The material is important as an
insulator because of its structure and
light weight. The structure is very
fine and so the rapid movement of
molecules in a substance or the heat
of a substance is not transmitted.. In
this respect it is much superior to
ordinary insulators and it has been
found that refrigerators using this
substance would have walls only half
as thick as those now in use. Possible
improvement in design of refrigerators using this material is predicted.

Dr. S. S. Kistler of the University
of Illinois has developed a form of
silica which has considerable industrial importance as an insulating material. This, however, is not the limit
of use of the new substance. This
material, called silica aerogel, is very
The uses of the product are many
light in weight, having a density of and varied. It is valuable as a dehyonly 2.5 pounds per cubic foot while drating agent as it readily absorbs
cork, another insulator, weighs 13 moisture. It can be used as a mild
pounds per cubic foot. The material abrasive in cleaning powders. Its
consists of a mass of tiny cells having light weight and good insulating
the appearance of an empty honey- properties make it promising for use
in aircraft both for sound and heat
comb.
Page 14

insulation. Concrete and cement may
be given greater strength by the addition of aerogels. It would also have
a flattening effect in paint pigments.
Other applications are being rapidly
developed.

Langsner Industrial Siide Rule
The Langsner Industrial Slide
Rule, manufactured by the Eugene
Dietzgen Co., Chicago, Illinois, is designed to solve an unusual range of
industrial problems, yet in a simpler
way, with only one movement or setting of the slide in the majority of
cases. The Langsner combines many
rules in one although there is only
one slide. The face has six scales:
Two of them above the slide, represent Feed, Length of Cut, and Diameter; three of them on the slide, represent R.P.M., Time, and Cutting
Speed; the regular D scale is below
the slide. The reverse side of the slide
contains the usual B, CI and C scales,
for standard slide rule calculations.
Three of the face scales are numbered in red, the remaining three in
black, for convenience in use.
With the Langsner Slide Rule,
solutions to many problems, such as
surface speeds, cutting speeds, diameters of cutters, drills, etc., required
R.P.M. of any work; feed ratios;
length of cut, time required; timestudy data and so on.
The
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Epilogue To Glory

THE ROSE
TECHNIC

Retiring staff members, our ineptitude at delivering panegyrical nifties
leaves us at a loss for a fitting encomium to describe your accomplishments. Technic-ally speaking, you
have given the rag a new deal.
Starting with the cover, entirely
redesigned and one of the best in the
league, every department has undergone expansion; more concise articles, striking photographs, sparkling
new features, later news, jokes . . .
The reader—we modestly refrain
from using the plural—was polled to
determine his dispositions. Office
space was doubled and furnished
with modern equipment. Advertisers
were more satisfied (see outside rear
cover for testimonial). Circulation
was increased. You have made all
these and a number of more intangible, and possibly more important,
contributions.
The triangular-trousered journalists are sincerely grateful for the
trust you have created for them and
will leave no page unturned to maintain the upturn.
J. E. T.
In reading through a back issue of
the Reader's Digest recently, the eye
was taken by the title "We All Need
Praise." In the accompanying article,
a singularly appropriate statement
was found. The author said,"Maybe
when I'm a hundred years old I'll get
used to having everything I do taken
for granted. As it is, life comes pretty
hard when you don't hear a word of
thanks for your efforts."
The applicability of this themecenter to conditions extant in what
we like to call our intellectual community is striking. It applies to students and faculty alike. As a member
of the faculty once said, the duties
of the faculty are to put across to
the students the ideas of their
separate courses. To do this it is
oftimes necessary to assume that all
the student has to do is to study that
certain course. Yet, he went on to
say, the members of the faculty realize that the student has much else to
do; the method is employed only in
an attempt to make the course complete enough to be of value.

In consideration of the student's may derive from scholastic effort, the
viewpoint, may it be said that his student is willing to take on or to
goal is the attainment of a broad continue in too many of these activigeneral education in addition to his ties. Then, and only then, does there
engineering studies. This involves exist sufficient reason for the critiparticipation in extra-curricular ac- cism of the student's participation
tivities. Technic, Modulus, glee club, in extra-curricular activities.
debating, the sports, and the other
Judging impartially both the stuactivities are all available to the dents and the faculty
are right. Both
average student of a college as small deserve credit
for trying to improve
as Rose. This availability is, and the education
the student gains durprobably will continue to be, one of ing his four
years as an undergraduthe great advantages presented to ate. Both
deserve encouragement,
students of small colleges for the and a "word
of thanks for their
generalization of their education.
efforts."
In addition, the student should atThe dissatisfaction, however, may
tempt to keep up a certain amount of be expected to continue, for as has
social activity. A date (more or less) often been said, "Contentment is
a week, membership in a fraternity, stagnation." Only so long as the
membership in a church or com- faculty can contine to be dissatisfied
munity organization may all con- with the conduct of the students, and
tribute to the broadening of one's only so long as the students can coneducation.
tinue to find fault with the way they
Naturally, if the student is work- are being taught, will the effort be
ing his way through college this pro- continued toward the establishment
gram represents a physical im- of the perfect engineering curricpossibility. Only too often, at the ulum.
sacrifice of health and the good one
C. A. H.
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From The President's Pen
Rather than place retiring mem- amination for licensing as a profesbers of the staff of the Technic in the sional engineer must have had two
embarrassing position of editing their years of study in an accredited arts
own praise, I have postponed com- college, four years in an engineering
mendation of their excellent issues school of equal standing and two
until this first number under the new years of technical experience. It is
regime. Students and graduates are understood that the bill is sponsored
agreed that the Technic has been by a former national officer of the
most competently handled this year, Society of Professional Engineers,
and congratulations are due the sev- and, if passed, it will certainly put
eral members of the Board, with into effect a suggestion made by him
special thanks to those with major at the Pittsburgh meeting of the
responsibilities who bore the brunt society a few months ago. The presof the work. A high standard has ent New York law requires that
been set and we have full confidence every person engaged in engineering
that the new staff will carry on with work must be licensed by examinaa determination to approach even tion after four years of technical
nearer to perfection. For an early training at an accredited engineering
Board meeting, may I suggest that college and four years of approved
some consideration be given to the practice, or after twelve years of
practice. The new bill does not inquality of the humor page?
crease the total time requirement,
but does add fifty percent to the
A bill has been introduced in the period of study and, we understand,
legislature of New York State to in- eliminates the alternative of a longer
crease the training requirements for practice period without college prepprofessional engineers. The bill pro- aration. The bill is of tremendous
poses that every applicant for ex- importance, not only to residents of

New York but to all present and
future engineering students. For any
engineering graduate may find himself employed at some time by a New
York company, and the bill, if
adopted, might establish a precedent
for other states.
So far as the writer knows, there
is no similar educational requirement in any state for physicians or
lawyers. Degrees from arts colleges
are required for admission to many
medical and law schools, but the requirement is set by the professional
schools, not by the State. Two years
of general education in an arts college are an excellent introduction to
the study of engineering, but it is
difficult to understand the reasoning
which insists that they are essential.
The theory on which all licensing
laws rest is the protection of the public. It seems somewhat preposterous
to pretend that two years at an arts
college are a prerequisite to the design of a safe bridge, or, in general,
are the sine qua non of a competent
engineer.

Co-ordination Between Science
and Religion
by Nicholas A. Smilanic
or spiritual self. The physical nature
It is very evident that the scienof man has not changed to any great tists are aware of the need of some
extent since the beginning of record- sort of social education. They are in
made
on
ed
history; but there has been much complete agreement on a planned
been
have
studies
Specific
security,
improvement
in his spiritual self, education to properly cultivate social
social
labor relationships,
the
especially
since
mind
the civilizations of understanding and human appreciamy
and racial relations. To
yet
ancient
is
Rome
and
Greece.
tion. Scientists should insist upon the
most important research that
Certainly all scientists know that great importance of this education
to be made is on the co-ordination
between science and religion. It feelings such as those of kindness, which would show the co-ordination
seems to me that science is not fulfill- altruism, and patriotism are distinct between science and religion, even
ing its responsibilities if it does not from the physical feelings of pain or going to the extent of saying, that
use its concept that men are crea- hunger, or the lusts of primitive men. without it, scientific training is of no
tures made up of certain spiritual as Also, that as the control of the mind permanent value. Social understandwell as physical characteristics; the and the will over the physical in- ing and human appreciation should
higher the type of the individual, the stincts and emotions becomes great- be thought of as religious qualities,
greater being that part of his person- er, mankind becomes more cultured, to which mankind must be devoted.
Please turn to page 19
ality that might be called his higher civilized, and socially conscious.
This essay, written by the Contributing
Editor for a Tau Beta Pi competition, won
—Editor
first prize.

Page 16

The

Rose

Technic

Around The Campus
with Earl F. Michaels,'42
in the technique of picture-taking.
Assistant Circulation Mgr.
R. King Chalfant During the year 1939 Howard White
The Glee Club set a record during
has succeeded Mr. Gray.
Assistant Campus Editor
the month of April by presenting
The dark rooms of the club have
Gene F. McConnell
three concerts in one day. Two conbeen completely reconditioned and
Assistant Art Editor
certs were given at Garfield High
Jack K. Kennedy the working facilities have been imSchool in the morning, and one at
At a meeting of the new staff next proved by the addition of a new enWiley High School in the afternoon,
day, the duties of the various ap- larger and accessory equipment. A
on April 14.
pointees were explained by Robert non-credit course in photography
A program was given at Thornton
S. Kahn, the retiring editor. Mr. was sponsored by the club, and sevSchool on April 27. The concert was
Moench, one of the faculty advisers eral of the department heads convery well received, and Mrs. Bennet,
of the Technic, told of the improve- ducted the classes. It is the hope of
pianist, and Maurice Fleming,
ment in the magazine since the re- the camera club that a credit course
charming second tenor, being gradorganization of the staff a few years in photography can be arranged.
uates of Thornton, were given a
ago and encouraged all those present All students are eligible for memberchance to say a few words.
to show further improvement by ship in the club upon payment of a
Sixteen members of the club had
small fee which is used to purchase
increased co-operation and work.
a chance to sing for their lunches by
materials for use of the club memgiving a program for the Rotary Club
bers.
Anyone desiring membership
Honor Keys
on May 2.
or
information
concerning the club
The student council had the pleasAccording to tentative plans the
should see Simon Gary, club secreannual concert is to be held on ure of announcing the following list
tary.
Wednesday, May 10. By the time of men who received honor keys this
you read this, the Glee Club will year: Robert P. McKee, Robert H. Radio Club
have closed its season, and the mem- Colwell, Lloyd O. Krause, Stanley
The radio club has been carrying
bers wish to thank their supporters. R. Craig, Nicholas Smilanic, John W. on its usual activities. The 160-meter
Quinn, J. Edward Taylor, Robert D. transmitter has been on the air in
Phelps, John L. Combs, Joseph W. the new club room for about six
The New Technic Staff
weeks. There are quite a few kinks
On Monday, April 24, the follow- Dreher, and Harold E. Bowsher.
In addition, the following men to be ironed out, but this will take
ing men were appointed in the capacities as listed to carry out the pub- have received keys in previous years time, money, and effort.
as well as this year: Edward H.
The student council very kindly
lishing of the Technic next year:
Coons,
George
W.
Smith,
Edward
O.
transferred additional funds to the
Editor
J. Edward Taylor
Spahr, and Robert S. Kahn.
club account that made possible the
Business Manager
The Rose honor key is presented purchase of some equipment that
Robert H. Colwell
Associate Editor Lloyd O. Krause on the basis of extra-curricular work was very badly needed.
to any student earning twenty or
The radio club is very proud of the
Assistant Editors
Charles A. Howlett more points for one year, or fifty or fact that the mast,that has been down
since the storm several years ago,
James E. Ducey more points for the four years.
was finally replaced this year. The
Advertising Manager
new mast was completed on April 22
Robert D. Phelps Camera Club
Circulation Manager
Students at Rose have always through the fine work and co-operaJohn R. Roberts shown much interest in photography. tion of the members of the club. Two
Contributing Editor
In the early nineties the Pyro Club sections of the old mast were used
Nicholas A. Smilanic was founded by Professor Ames, but in building the new mast, which is
Art Editor
Allen T. Wilson the name was changed some years about 10 feet taller than the old one
Alumni Editor
John E. Bartmess later to the Camera Club. It was and more strongly guyed. ThoroughCampus Editor
Earl F. Michaels largely through the efforts of our ly painted with a red lead priming
Research and Development
late Professor Peddle that in more coat and two coats of aluminum
Hulit L. Madinger recent years the club has become one paint, the mast should withstand all
Sports Editor
Raymond C. Hogan of the most popular organizations on kinds of weather conditions.
Humor Editor Harold E. Bowsher the campus. Mr. Gray carried on
A change in the by-laws of the
Assistant Adv. Mgr.
Professor Peddle's work for a num- constitution of the club was recently
John G. Mehagan ber of years in instructing members made. The positions of traffic man-

Glee Club
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ager and two assistant traffic man- H. Pine. The dance was chaperoned
ago- rs were established through this by Captain and Mrs. Frederick A.
change. In doing this, the radio club Henney, Dr. and Mrs. Clarence P.
hoped to encourage the students to Sousley, and Professor Edward A.
send radiograms to their families and MacLean.
friends. Most of the engineering
schools in the country have this The Parade of Progress
service, and it is done free of charge
While a fine audience watched atfor the students.
tentively, George McIlhaney presented on April 27 in the assembly room
iVi an's A ssociation
a preview of the General Motors
In a meeting of the "R" Man's "Parade of Progress," which is curAssociation April 27, the members rently touring the country.
Illustrating with samples of cloth,
present decided, after serious study,
to substitute a wiener roast for the he predicted "glass" dresses for woannual banquet. Hence, the associa- men and "milk" suits for men by
tion gathered at 5: 30 on Tuesday, 1945. Light was shown to be "bent"
May 9, at Deming Park, for a great around corners when transmitted
outing. The eats, taken care of by throup.•,h a new type of glass.
As another demonstration, he
the Freshman members, consisted of
rangassortment
of
articles
talked
from the back of the
a motley
room
into
potato
chips—
a microphone-containing
ing from wieners to
flashlight whose light flashed in acno gold fish.
cordance with the vibrations of his
voice. The flashes were picked up by
Prom
The junior
a photo-electric cell at the front of
The Prom, presented annually by the room and transferred into sound
the Junior Class in honor of the by an amplifying system. The ingraduating class, proved to be a fit- terest shown in the exhibits at the
ting climax to the year's social activi- close attested to the popularity of
ties as it was attended by a large the program.
crowd and was a great success.
On May 3, a film was presented
The following were the committees by the Chevrolet Motor Co., and a
for the presentation of the dance:
talk was sponsored May 11 by the
General Chairman_ J. Edward Taylor student branch of the A. S. C. E.
Orchestra.. _Norman Eder, Chairman A film was presented by the MilFrank G. Pearce waukee R. R. on May 18.
William W. Julbert
Walter T. Zehnder, Blue Key Dance
Program
Chairman
The Rose chapter of the Blue Key
John F. Kowinski
Richard A. Mullins, fraternity held its annual spring
Publicity
Chairman dance April 1 in the Rose gymnasRobert H. Colwell ium. Eighty couples danced to the
Max L. Mitchell fine music of Wayne McIntyre's orNicholas Smilanic, chestra; this was one of the finest
Finance
Chairman turn-outs of the year. The dance was
Lloyd O. Krause chaperoned by Mr. and Mrs. Howard
Willard V. Louthen White and was also attended by
The dance was held Friday, May many other members of the faculty.
Blue Key also sponsored a "sweat12, in the spacious Mayflower Room
er
dance" April 5 which contributed
with
music
House
of the Terre Haute
to
the social activities of the year.
provided by the popular radio and
A
preview
of Red Nichelodeon was
stage favorites, "Red" Nichols and
held
Friday,
May 5, in the gym.
his orchestra. The guests of honor
were Dr. and Mrs. Donald B.
R. O. T. C.
Prentice, Professor and Mrs. Carl
The Corps Area Commander's anWischmeyer, Dr. and Mrs. Paul N.
Bogart, and Mr. and Mrs. Benjamin nual inspection of the R. O. T. C.
CCRP,
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unit at Rose was made on Tuesday,
May 16, by Colonel E. D. Ardery,
Corps of Engineers, U. S. Army, the
Fifth Corps Area Engineer.
The schedule was comprised of a
morning devoted to classroom examinations of all R. O. T. C. students
in the theoretical work of the course.
At 1:00 p. m. a Battalion Review
and Inspection was held, at which
time the awards for excellence in
marksmanship and other soldierly
attainments were made. These
awards included a sabre donated by
the William Henry Harrison chapter
of the Reserve Officer's Association
for the outstanding cadet officer,
which was won by Cadet Major
Robert W. Underwood. Marksmanship medals, presented by Fort
Harrison Post No. 40 of the American
Legion, were awarded to the following men:
Cadet Sergeant
Maurice C. Fleming Gold medal
Cadet Captain
Victor W. Peterson._ .Silver medal
Cadet Private
James H. Van Pelt_ __Bronze medal
The following men won the medals
presented by Mr. Robert F. Prox for
marksmanship:
Cadet Sergeant
Maurice C. Fleming Gold medal
Cadet Captain
Victor W. Peterson .Silver medal
Cadet Private
William G. Leedy _ Bronze medal
Medals donated by Lieutenant
Colonel D. B. Shrouds, Engineer
Reserve, in memory of Frances
Gulick Shrouds, were awarded to
these men for outstanding soldiery,
basic course, first place:
2nd Year Basic Course—
Cadet Corporal Edward J. Klecka
1st Year Basic Course—
Cadet Private Harold E. Bowsher
The medals donated by the Rose
Polytechnic Institute to the outstanding soldiers, basic course, second place, were won by:
2nd Year Basic Course—
Cadet Corporal George R. Schull
1st Year Basic Course—
Cadet Private Benjamin K. Sollars
At 1:30 p. m. the inspector viewed
close order drill by all units of the
Battalion on the Rose campus. About
The
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3:00 p. m. there was a field exercise
demonstrating the Engineer Combat
Company acting as advance guard in
an attack on an Engineer Combat
Platoon occupying a delaying position. This demonstration took place
on the Rose campus. Blank ammunition and simulated artillery fire were
used to make the attack realistic.
The afternoon exercises were open
to the public and a large group of
friends and relatives and other spectators witnessed the display.

A.I.Ch.E.
AMERICAN
INSTITUTE OF
CHE MICAL
ENGINEERS

The incoming officers for the year
1939-40 of the Rose
student chapter of
the American Institute of Chemical

Engineers are:
Chairman
J. Edward Taylor
Vice-chairman
Frank G. Pearce
C. Roger Howle__Secretary-treasurer
Program
Richard A. Mullins
chairman
Development
Milton E. Hosack
Chairman
At the March 30 meeting the chapter heard an interesting talk by
Robert N. Ladson and J. Ewing Ross,
who presented the problems of the
reclamation of wastes from paper
mills.
On April 13, through the courtesy
of the Crane Co., the chapter presented to the student body a motion
picture entitled "Fluid Flow." The
picture was enjoyed by all who attended.

A. S. M. E.
The student chapter of A. S. M. E. attended the midwest
convention in Chicago April 17 and 18
in full. Mr. Henry C.
Gray, the honorary chairman, represented the faculty. Next year's convention will also be held in Chicago
and will be sponsored by the A. S.
M. E. chapter at Northwestern University. The next meeting of the
local chapter will be in the form of
a dinner followed by a talking film.
:V1 a y,
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Professor Wischmeyer, past honorary chairman and head of the
Mechanical Engineering department, presented a paper at a meeting of the eastern Indiana section in
Richmond, Indiana, Friday, April 21,
and on Monday he journeyed to Detroit to address the ROS2 Tech Club.

Co-Ordination Between Science
and Religion
Continued from Page 16
The teachings of science, especially
since the acceptance of the theory of
evolution and the survival of the
fittest, have led to the breakdown of
the religious faith of the average
man, perhaps in many cases subconA. S. C. E.
sciously. Consequently, what scienThe Rose chapter tists should try to do, it seems to me,
AMERICAN
of A. S. C. E. held is to teach that social understanding
SOCIETY OF
CIVIL
its monthly meeting and human appreciation are the only
ENGINEERS
FOUNDED
Wednesday evening, true scientific bases for a modern re1852
April 12, in the ligion, in a world dominated by a
rooms of the Univer- continuously increasing scientific
sity Club at the Deming Hotel. An understanding of the laws, both
interesting program of talks was pre- physical and spiritual, which govern
sented, followed by an open discus- our actions. By frankly stating and
sion of the field of civil engineering. passionately believing that social unMr. White gave an outline of the derstanding and human appreciation
steps in route surveying for high- is a basis of life, we will be in a betways. Mr. Hardman presented a ter position to solve the problems of
paper entitled "The History, Manu- our highly complicated modern life.
facture, and Use of Surveying Instruments."
Tau Nu Tau
The chapter secured Col. F. G.
The Rose Polytechnic
Jonah, Chief Engineer of the St.
Institute chapter of Tau
Louis and San Francisco R. R. for
Nu Tau Professional Milithe speaker at the assembly on May
tary Fraternity held a
11.
meeting on Wednesday,
May 8, to elect officers for
E &VMS
A.I.E.E.
the coming year. Members
An afternoon meetof the Junior Class who
ing was held at were elected to offices are as follows:
which time Mr. Wise Allen T. Wilson, president; Maurice
and Mr. Warren pre- W. Cannon, vice-president; Frank G.
sented papers which Pearce, treasurer, and J. Edward
were later presented Taylor, secretary.
at the Tri-school meet at Purdue.
In connection with the department
Saturday, April 29, the Rose of military science, the chapter membranch of A. I. E. E. went to Purdue bers have received orders for sumfor the Tri-school meeting of the mer training. The following will reIllinois, Purdue, and Rose branches. port to Fort Knox, Ky.: seniors,
Those from Rose who attended were: Robert Burger, Franklin Doenges,
Professor Knipmeyer, Professor Robert Ladson, Merritt Noel, VicMoench, Warren, Wise, Pies, Doen- tor Peterson, William Reddie, George
ges, Krause, Kelsall, Jones, Hart, Smith, Edward Spahr, Robert UnWilkenson, Swickard, Smilanic, But- derwood, Roy Warren, Richard
ler, Cannon, Louthen, Combs, Tracy, Weldele, Randall Wise, and John
Howlett, Hales, Bradshaw, W. J. Yaw; and juniors, Maurice Cannon,
Anderson, R. L. Anderson, Nelson, Robert Colwell, Norman Eder, MauBarrick, Buell, Schull, and Frakes. rice Fleming, Maurice Johns, Earl
The Rose branch of A. I. E. E. de- Swickard, Vernon Whitehouse, Clarparted from its usual type of pro- ence Wilkinson, and Allen Wilson.
gram at the meeting in April. Pro- Emil Christiansen, Frank Pearce,
fessor Mann, of the department of and Edward Taylor, junior chemicals
Chemical Engineering gave a very will report at Edgewood Arsenal,
interesting talk on bacteriology.
Md.,for training in chemical warfare.
24:
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Sports
edited by Raymond C. Hogan, c.,'41
Football
For the second successive year
Rose Poly can look back upon a good
football season, the final figures
showing five victories and three
losses. At the beginning of the season thirty men reported for practice,
and of the thirty, twelve were returning lettermen. With these twelve
men as a nucleus Coach Brown rapidly rounded the team into shape for
the coming season.
On September 24 Rose opened its
season at home by defeating Evansville College. It was a torrid day,
and this fact along with early-season
ragged playing made the outcome of
the game depend more on endurance
than ability. The final score was 8-0
in favor of Rose.
On October 8 McKendree came to
Rose to avenge the previous year's
defeat at the hands of the Engineers.
In this game, however, Rose showed
its most powerful, sustained offense
of the year. The backs ran wild behind a surging, battering line, and
the defense was superb. When the
game ended, the score read 45-0,
Rose being on the long end.
A week later Rose suffered its first
reversal at the hands of Union College in Barbourville, Kentucky.
Weakened by injuries, and hampered
by the condition of the field, the team
made three goal-line stands before
losing by a 14-0 score.
Rose journeyed next to Alton,
Illinois, where the Engineers spoiled
Shurtleff's Homecoming game by defeating the Pioneers 14-0. In a hardfought game Rose played tight defensive ball during the first and third
quarters and took advantage of the
wind in the other two quarters to
break through and win.
In the Homecoming game, October
29, Rose played Earlham. Throughout the first half Earlham ran the
ends continuously but lacked the
necessary scoring punch. On the
kickoff in the second half the QuakPage 20

ers made six points. However, two
plays later Rose retaliated with a
touchdown, made the extra point,
and later added seven points more
to win the game 14-6. This game was
marked by leg injuries to half of the
Rose regulars.
A week later Rose journeyed to
Crawfordsville, determined to break
the Wabash jinx. After a shaky first
quarter in which Wabash made two
goals and set the stage for a third,
Rose made two sustained drives for
fourteen points. In the third quarter
there came a let-down, and Wabash
went on to win 32-14, knocking Rose
out of a tie for the Indiana Conference.
Rose lost the following game to
Eastern Illinois by a score of 19-7,
and completed the season with a
well-earned 20-0 victory over Milton
College on Thanksgiving.
Bob Colwell was an exceptional
pass receiver and a good punter.
The combination of Michaels or McKee to Colwell was responsible for
several Rose touchdowns. The center of the line stood out defensively;
there was a lack of ends all season
long, and the tackles were not as
strong as had been expected. Numerous injuries throughout the season
caused much trouble, particularly at
Wabash. Featuring backfield play
were Brittenbach's excursions into
opposing secondaries, Harper's driving line smashes, and Bowsher's
savage blocking and tackling. Just
before the final game of the season
Colwell was selected as left end on
the All-Conference second team, and
Nick Smilanic was given honorable
mention.

Sophomores: Menefee, Hogan,
Combs, Harper, and Klatte.
Freshmen: Bowsher, Brown, and
Michaels.

Intramural Activities
Immediately after the close of the
varsity basketball season an intramural league was formed. Teams
were entered by departments rather
than by classes, and the schedule was
limited to one round of play. After
winning easily from the Chemicals
in the opening game, the Civil entry
proceeded to defeat the Electricals
and Mechanicals and win the championship. Members of the winning
team were awarded gold medals for
their achievement.
In the ping pong tournaments
sponsored by Blue Key Bob Wright
defeated Bob Colwell in the finals
to take the singles crown while
Frank Pearce and Ed Taylor defeated John Quinn and Bob Wright in
the final match of the doubles competition. Wright's name was engraved on the cup emblematic of
singles supremacy, and Colwell received a silver medal. The doubles
winners were awarded gold medals,
and the runners-up received silver
medals.

Track

After a lapse of several years, Rose
is again represented in intercollegiate track events. Two freshmen,
Winston Cundiff and Erwin Keeler,
have already placed in their respective events in several meets, and they
are arousing the interest of the student body. On Saturday, April 8,
Keeler tied for second place in the
high jump, and Cundiff took third
At the conclusion of the season
place in the high hurdle event at an
letters and sweaters were awarded
A. A. U. meet held in Indianapolis.
to the following men:
On the following Saturday each took
Seniors: Captain Smith and Mc- a first place in a quadrangular meet
Kee.
at DePauw, and a week later both
Juniors: Colwell, Brittenbach, men repeated their victories in a
Eder, Mitchell, Smilanic, Montgom- meet against DePauw and Indiana
ery, Craig, and Krause.
State.
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YOU'RE IN

AT ONCE
...with Conference Telephone Service
VOU'VE

probably often wished it were
-11- possible to be in several places at once.
Today—in effect—it is perfectly simple.
Through Telephone Conference Service,up
to six telephones (more by special arrangement) can be connected.You and all the others
talk together as freely as though face to face.

Why not

lowest after 7
points ore
Sunday.
all day
and
M.
P.
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saves time and money.
Fitting Bell System service more and more
closely to users'needs makes your telephone
increasingly valuable.

telephone home

to most
oftener? Rates
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Many telephone users are finding this service extremely valuable. It promotes quick
interchange of ideas — settles problems

BELL

TELEPHONE SYSTEM
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Theta Xi
During the week
of April 11-15, the
active chapter of
Theta Xi ably "entertained" the new
class of pledges in
a"Hell-week."Casting off all ill effects,
the chapter arose to hold a formal
initiation on Sunday morning, April
16, for the following men: John H.
Bolton, Hamilton, Ohio; Frederick
Nahm, Bowling Green, Ky.; John H.
Taylor, Buffalo, N. Y.; and A. John
Ullrich, Indianapolis, Ind. This initiation increased the chapter to a size
never before attained since the beginning of its decline during the depression.
On April 22, the annual Spring
Formal was held at the ballroom of
the Hotel Deming, with over thirty
couples in attendance. Music was
furnished by Jimmy Maxwell's orchestra, and swing was the strict
order of the hour. The chaperons
were Captain Henney and Mr. Palmer. Representatives were invited
from all the Rose fraternities and
also from the State fraternities in
order to promote friendship and cooperation.
Several members of the chapter
went to Cincinnati, Ohio, on April
29, to participate in the celebration
of Theta Xi Founder's Day, which is
to be held this year under the auspices of the Cincinnati Alumni
Club. All the T. X. chapters from
Kentucky, Indiana, and Ohio, as well
as the alumni clubs of Louisville,
Indianapolis, and Cincinnati, will be
represented.
Since this year marks the seventyfifth anniversary of the founding of
Theta Xi at Rensselaer Polytechnic
Institute, Troy, N. Y., the annual
convention will be held at Troy durPage 22

ing the latter part of the summer. and Charles A. Howlett for his apEvery Theta Xi chapter and alumni pointment as Associate Editor.
club will be represented at this conCongratulations are also extended
vention.
to the brothers who were appointed
to positions on the Rose Technic
Alpha Tau Omega
staff. They are: Edward Taylor,
Gamma Gamma Editor; Robert Colwell, Business
chapter of Alpha Manager; James Ducey and Charles
Tau Omega held A. Howlett, Assistant Editors; John
formal initiation Roberts, Circulation Manager; Allen
services Sunda y, Wilson, Art Editor; Jack Kennedy,
April 30. The men Assistant Art Editor; Earl F. Miof the class of '41 chaels, Campus Editor; Harold Bowwho were initiated were Quentin R. sher, Humor Editor; John Bartmess,
Jeffries and Sam R. McGurk, both Alumni Editor; John Mehagan, Asof Terre Haute. Members of the class sistant Advertising Manager; and
of '42 who were initiated were: John Hulit Madinger, Research and DeBrehany, of Oak Park, Ill.; Jack K. velopment Editor.
Kennedy, of Fort Wayne; Hulit L.
Madinger, of Indianapolis; John G. Theta Kappa Nu
Mehagan, of LaGrange, Ill.; Earl F.
The Indiana GamMichaels, of Riverside, Ill.; Harris E.
ma chapter of Theta
Murchison, of Malden, Mass.; John
Kappa Nu held its
M. Rotz, of Indianapolis; Harold E.
April dinner meetBowsher, Edwin E. Gaston, and Wiling at Mother Ealiam G. Leedy, of Terre Haute.
ton's dining room.
Monday, April 3, the officers for The speaker of the evening was Capthe year 1939-40 were elected. Stan- tain Henney, who gave a very interley Craig was elected Worthy Mas- esting account of some of his experiter; Robert Colwell, Worthy Chap- ences in Hawaii and a brief descriplain; Frank Pearce, Worthy Keeper tion of the islands.
of the Exchequer; J. Edward Taylor,
The chapter held its annual outing
Worthy Scribe; Allen Wilson, Wor- at Turkey Run State Park on April
thy Usher; Maurice Cannon, Worthy 23. Twelve couples, including two of
Keeper of the Annals; Maurice the chapter's alumni, attended the
Fleming, Worthy Sentinel; William outing. The chapter's two camera
Adair, Social Chairman; and Charles "bugs," Thomas and Rombaugh,took
Howlett, Palm Reporter. These several interesting pictures of the
officers were officially introduced to event.
the chapter at the regular dinner
meeting held on April 10, at which Sigma Nu
Professor Carl Wischmeyer and John
The Beta Upsilon
Phelps were guests. The dinner also
chapter of the Sigma Nu fraternity
honored the retiring senior officers,
held
George Smith, Edward Spahr, Robits "Hellert Ladson, Malcolm Steele, and
Week" the weekRobert Kahn.
end of April 27, 28,
The chapter wishes to congratulate
and 29. Following
Frank G. Pearce on his appointment the program of many of the frateras editor for the Student Handbook nity's chapters, this annual period for
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THE SHAPE
OF
THINGS
TO

Thii COMBINATION PYROMETER
IS 3 INSTRUMENTS IN /

SURFACE — NEEDLE — MOLD
The Cambridge Combination Pyrometer has
three separate thermocouples that may be interchanged in a few seconds. The Surface attachment indicates temperatures of still or moving
rolls; the Mold attachment determines temperatures of mold cavities or other surfaces in plastic
molding, and the Needle attachment is inserted
into rubber or similar materials to indicate actual
temperatures. A reliable instrumentfor laboratory
or shop.Single purpose pyrometers also available.

COME

The shape ofthings
to come is planned
today on the drawings of architects
and engineers.
Drawingsthatcontribute to the advancement of architecture and enFineering must be able to withstand the ravages of time.
chat is why such plans are drawn with Higgins Waterproof
Black Drawing Ink.
So, in preparation for your own future, Higgins — smooth,
jet-black and even-flowing — helps you to do better work.
For more than 50 years Higgins has been the standard India
Ink among engineers,architects and students who plan ahead.
Your College Store has Higgins American Drawing Inks
in waterproof and soluble blacks, 17 brilliant waterproof
colors, white and neutral tint.

CAMBRIDGE
INSTRUMENT C4? ITV
3732 GRAND CENTRAL TERMINAL, NEW YORK

pledge testing has become a period
that might be called "Sigma Nu
Week" due to the extensive training
of the pledges in the fundamentals of
the fraternity.
The Beta Upsilon chapter was
represented at the annual "Hoosier
Rally" at the Beta Eta chapter at
Indiana University by Charles G.
Fuller, John Quinn, Richard A.
Mullins, and John Heltsley. The
rally, which took place Saturday,
April 15, was the start of the anniversary week celebration of the I. U.
chapter, as it was starting its fortyeighth year on the campus. At the
dinner given in the evening, the
guest of honor was Brother Herman
Wells, who was recently made president of Indiana University. The Purdue chapter is to be the host next
spring for the five chapters of the
state.
The annual pledge dance was held
Saturday, April 22, 1939, at the Edgewood Cabin. The chapter had the
pleasure of having Professor and
Mrs. Edwin Mann and Professor
Edward A. MacLean for chaperons.
M a y, 1 9 3 9

HIGGII1S
CHAS. M. HIGGINS & CO., INC.
271 NINTH STREET, BROOKLYN, N. Y.

Blue Key

Tau Beta Pi

Blue Key National
Honor Fraternity takes
pleasure in announcing
its pledges for the second semester. These
men have shown by
their scholarship and
extra-curricular activities that they are worthy of this honor. The men,all members of the junior class, are John
Quinn, Lloyd Krause, Stanley Craig,
Frank Pearce, and Edward Taylor.
The fraternity sponsored two
dances in the past month, and both
were fine affairs. The first, held on
Saturday, April 1, took place in the
Rose Gym with Wayne McIntyre and
his orchestra furnishing the music.
The dance was informal, and everyone who attended had a good time.
Shortly after the first dance Blue
Key held another dance, a sweater
dance, with the music furnished by
all the big orchestras via a victrola
obtained for the occasion. This dance
was a huge success and will be repeated at some early date.

Tau Beta Pi held its
second semester initiation of new members
March 25. The initiation was held in
the electrical lecture
room. Gaylord Barrick from the senior
class and Allen Wilson and Nicholas Smilanic of the
junior class were initiated into the
organization. Mr. Goldsborough
Robinson, an alumnus of Rose, was
present to be initiated into the Rose
chapter of Tau Beta Pi.
After the initiation ceremony, the
group met at the dormitory where
the initiation banquet was held.
After the meal the new initiates read
their pledge papers. After a brief
discussion of the papers, Mr. White,
of the civil engineering department,
gave an interesting talk on hobbies.
The annual Tau Beta Pi dance was
given April 21. The dance was held
in the Rose gym, and Leo Baxter's
orchestra furnished the music.
Page 23

Here and There With the Grads
edited by John E. Bartmess, '41
May 1, 1939
OPEN LETTER
Dear Alumnus:
Mark the date of June 3 on your calendar. We are going to expect to
see you at commencement again this year. From all indications there will
be a record turnout of alumni at the annual meeting. Reunions are in
order—is your class organized?
The program for the commencement activities is as follows:
Friday, June 2
4:00- 6:00 P. M.—President's Tea, at the home of Dr. and Mrs. Prentice.
8: 30 P. M.—Faculty Reception and Dance in honor of the Senior
Class—at the College.
Saturday, June 3
10:00 A. M.—Graduation exercises—at the College.
Noon—Luncheon at Deming Hall-50c.
2:00 P. M.—Annual business meeting of the Alumni Association.
3: 30 P. M.—Annual Faculty-Senior baseball game.
6:30 P. M.-53rd annual Alumni Banquet at the Terre Haute House
Mayflower Room—$2.00.
All of the facilities at the college will be at your service for the accommodation of you and your guests.
In order that the necessary arrangements may be completed for the
banquet, the Executive Committee requests that you make your reservation
now. Also, don't forget to mail your ballot.
Sincerely yours,
JOHN M. PHELPS,
Secretary-Treasurer

as well they should be, for not only
has he received his B.S., and M.S. in
Mechanical Engineering and his
M.E. at Rose; but he has had vast
training in the industrial world. Before coming to Rose he worked for
Allis Chalmers, Carnegie Steel,
Bethleham Steel, the Louisville
water works, and the General Motors
Research Corp. He belongs to the
American Society of Mechanical Engineers and is the adviser of the student branch at Rose. He is a member
also of the American Association of
University Professors, and the Society for Promotion of Engineering
Education.
While at school in his undergraduate days Professor Wischmeyer was
a M. E. P. and today he proudly
wears his Tau Beta Pi key, and his
Alpha Tau Omega pin. Today, along
with his professorship of Mechanical
Engineering at Rose, Professor
Wischmeyer is the vice-president of
the institute.

Professor Orion L. Stock, '08
The salute of the class of '08 in the
as bill collector for breakage fees
Modulus was: We're going to land on
and tuition. He is also the man who
our feet, colors flying, some where,
In as much as this is the last issue
kids us about the money we spend,
as
some
how, and at some thing. Provacation
and
summer
before the
the girl we write to (he takes the
devoted
been
fessor
Stock's "some where" proved
all year the page has
mail to town), or our marks.
to be "Dear Old Rose." He received
to the Grads There, we shall try to
Mr. Pine is a member of the Alpha
his B.S. in Civil Engineering in '08;
cover the Grads Here.
Tau Omega fraternity. He enjoys
then in '12 he came back and took
sports and traveling. His formula
his B.S. in Architecture; then he reMr. Benjamin H. Pine,'0_3
for success is, "Know your stuff—
ceived
his M.S. in 1914.
that
The '03 Modulus claims
work hard—don't watch the time
In
days Professor
undergraduate
"Benny's" unknown quantity, X, clock."
the P. I. E. S.
of
Stock
was
member
a
was a "hammock working single at
member of
a
fraternity
is
and
now
Greencastle." It also states that he Professor Carl Wischmeyer,
also
a memis
Theta
He
Kappa
Nu.
preferred "to go driving or cycling" '06
Beta
Pi.
ber
of
Tau
in the spring rather than "attend
Back in the "ought" years, "DadProfessor Stock is a member of the
classes."
dy" Wires (shop teacher) said to the American Association of University
Upon graduating from Rose, Mr. class of '06, "Boys, hi never haf seed Professors, Society for the Promotion
Pine worked with the Raebling Con- such a lazy lot as ye are." Perhaps of Engineering Education, and the
struction Co., of Chicago; then he that was true—although we can't Indiana Academy of Science.
joined the forces of the Citizens see how anyone who was graduated
One of the highlights of his life
Heating Company in Terre Haute; from dear Alma Mater could be of "was the year that 18(/; of the
class
but he could not remain separated the lazy type—but, if so, the students passed descript'."
from his school stamping ground and know an entirely different "Wischie."
Professor Wischmeyer's courses— Mr. Henry C. Gray,'17
so returned to the institute as bursar.
Although information concerning
according
to the upperclassmen—are
He is the man who keeps track of
"Hank's"
school days is hard to obinteresting
and
informative,
our financial situation, as banker and always

A Note of Preface
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tain, his business locations after stop with his B.S., but went up to the versity Professors, Society for the
graduation show that his interests University of Michigan and in the Promotion of Engineering Education,
and hobbies are, as he says, "seeing summer of 1935 received his M.S. Tau Beta Pi fraternity, and the
new places" and "locomotives." After in Engineering.
Sigma Xi fraternity.
graduation some of his business locaAs an undergraduate at Rose he
When Professor Moench was asked
tions were: war service in the Naval was a member of the Rifle, Radio, for remarks on highlights in his life
Auxiliary Reserve; Louisville Ce- and Camera Clubs. Today he keeps he answered,"None. I believe in the
ment Co.; Pennsylvania R. R; and these same hobbies and pulls in ten- 'simple life'." When asked for a short
the International Machine Tool Co. nis on the side. He also acts as ad- statement on how to be a success,
he
Mr. Gray has been at Rose since viser to the radio club and the edi- scratched out the
"a success" and
1928, and he now teaches courses in torial side of the Technic. 'Tis he wrote in "happy"
and answered the
Mechanisms and Machine design.
who spoils the Cracked Gas for the question thus: "Work at something
Mr. Gray states that, "One of the students, and saves the joke editor that you enjoy doing."
most interesting events (of his life) from bouncing out of school by cutwas a cruise to Rio de Janerio and ting the dirty jokes. 'Tis he also who Mr. Howard L. W hite,'32
Santos, as a member of the crew of is the student's friend (Alumni Ed.
After receiving his B.S. in Civil
the American-Hawaiian S. S. Com- note: I get him in E. E. E. next year.) Engineering in '32,"Howdy" worked
In the year of 1929-30 Professor
pany's S. S. Iowan in the summer
with the Indiana State Highway
Moench
served as a member of the
of 1917."
Commission, taught one year at Rose,
Technical Staff of the Bell Laboraand then returned to teaching and
Mr. Gray is a member of the tories
in New York City. During the
Rose this year.
American Society of Mechanical En- years
of 1930 to 1937 he served as an
gineers, American Association of
Instructor in Electrical Engineering
University Professors, Society for
at Rose. In 1937 he received his as7'hings to Wear
the Promotion of Engineering Edusistant professorship in Electrical Enfor Men Who Care
cation, and the Indiana Engineering
gineering.
HERB LEACH
Council. While at school he was a
QUALITY
SHOP
Professor
Moench
is a member of
M. E. P. and he also received his
523 Wabash Aire.
C-6205
the
American
Institute of Electrical
Tau Beta Pi key. Along with his
Engineers,
Institute of Radio Engiteaching activities he is adviser—on
neers,
American
Association of Unithe business side—of the technic,
and of the Theta Xi fraternity.
Mr. Gray's philosophy on how to
TERRE HAUTE
be a success is, "Develop natural talENGRAVING CO.
All Matters Relating to
ents to the utmost, and be content
Dependable Service
with the rewards they will earn for
C-2151
Terre Haute, Ind.
you."
Patents

and

Professor Herman A. Moench,
'29
"Hermie" was listed in the '28
Modulus as taking the M.E. course;
but, probably to fool the records, he
received upon graduation a B.S. in
Electrical Engineering. He did not

Trademarks
Freitag-Weinhardt, Inc.
40 Years Experience

Plumbing and Heating
30-32 N. 6th St.
l'hone C-2394

HOOD and HAHN

FISCHER'S
-ATHLETIC GOODS CO.

Your Sporting Goods Store
726 Wabash Ave.
TERRE HAUTE

M a y,

1 9 39

INDIANA

Auto Supply
Stores
Auto Accessories and
Necessities of
All Kinds

We Welcome Your Patronage

ARTHUR M. HOOD,

Rose '93

H. B. HOOD, Rose '24

1001 Hume-Mansur Building
INDIANAPOLIS, IND.

329 OHIO ST. 901-3 WABASH AVE.
14 W. NATIONAL - BRAZIL
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Mr. White's interests and hobbies others and in daily events, plus dili- Detroit Rose Tech Club Meets
are hunting, fishing, golf, tennis, gent application to their work.
small-bore rifle-shooting, and phoMonday, April 24, there was a
tography. In fact he is responsible Mr. John W.Phelps,'3.3
regular meeting of the Detroit Rose
for many of the fine campus shots
"Johnny" received his B.S. in Tech Club. Robert S. Roach prethat have been in the Technic this Architectural Engineering in '33. He sented data on members of the gradyear.
is a member of the Alpha Tau uating class for the inspection of
Mr. White is a member of the Omega, and the Blue Key, fraterni- those who might be in a position to
American Society of Civil Engineers, ties. In his position of Field Repre- offer jobs. Mr. Roach was well qualithe Sigma Nu and the Tau Beta Pi sentive, most of us see more of him fied to present these data because he
before entering Rose than after- had interviewed the members of the
fraternities.
His statement on how to be a suc- wards. But, as the chamber of com- class of 1939, and because he is the
merce of Rose, he brings many a Technical Interviewer of the Personcess is as follows:
good
man to the Institute.
nel Department of the Detroit Edison
It has been my good fortune to
From
to
'35
'33
Mr.
worked
Phelps
Company.
work for several engineers who are
Southern
with
Western
the
Inand
considered "successful." Common atThose present at the meeting
tributes of all of these men have demnity Co. at Cincinnati, where he were: Anderson, '16, Bradley, '35,
been: a competent knowledge of was Inspector and Auditor. From '35 Bretell, '25, Campbell, '36, Cristotheir work, good physical health en- to '36 he was with the Heer Engi- pher, '11, Clark, '28, Coordes, '15,
abling them to be pleasant and "get neering Company as Construction of Cortelyou, '19, Cox, '02, Crawford,
along" with fellow workers, interest Waterworks Engineer. Since 1936 he '19, Dowen,'29, Drompp,'28, Franzin their own hobbies and those of has been Field Representative at wa, '28, Fuqua, '19, Kasameyer, '28,
Rose. His hobby is gardening; his inMacdonald, '36, Mayrose, '15, Menterests run toward Vocational Guiddenhall, '19, Paige, '02, Rall, '24,
ance.
VIQUESNEY'S
Reibel, '21, Rickelman, '25, Roach,
When asked his formula for suc"The Fountain Pen Store"
'31, Richardson, '35, Stallard, '28,
cess he reworded the question to
Drawing Equipment and Supplies
Tapy,'26, and C. Wischmeyer,'06.
read
"Give your definition of sucC-1344
815 Ohio St.
cess." His answer was, "finding hapWeddings
piness and enjoying my work."

ROOT STORE
Slick As a Whistle!
Shave with a new

MARLIN
Safety Razor Blade

Columbian
Laundry Company
"The
Soft Water
Laundry"
1112 Wabash

Albert L. James, '35, who was
graduated with honors, has again
scored with honors. He was married
April 22 at Battle Creek, Michigan,
to Miss Edith Flanglier. Mr. and
Mrs. James will live at LaGrange, Ill.

EDW. S. LAMMERS
PAINT & GLASS CO.
C-1301

1201 Wabash Ave.
C-2226

20for 25c
-Man, what a value! 20
double edge blades for just
25c.
-Precision made of high
quality surgical steel ... great
for a clean, quick shave.

-Root's-lst Floor-

OCe"
IN BOTTLES

"The Pause That Refreshes"

COCA COLA
BOTTLING COMPANY
9,19 Lafayette Ave.
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HEINL'S
FLOWER
SHOP

DRINK

(7-709,1

129 S. 7th St.
C-1025
Established 1863

Flowers Telegraphed
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Engagement Announced
Mr. and Mrs. Thomas Preston
Campbell of Columbia, S. C., have
announced the engagement of their
daughter, Miss Susan Rebecca
Campbell, to Robert F. Alexander of
Spartanburg, S. C.
The wedding will take place in
June.
Miss Campbell was graduated
from the University of South Carolina, where she was a member of the
Sigma Kappa Sorority. Bob was
graduated from Rose in the class of
'28, and was a member of the Alpha
Tau Omega Fraternity. He is now
employed by the Soil Conservation
Service in Spartanburg as regional
safety engineer for the seven southeastern states.

W hat They're Doing
Wayne K. Self, who is a
supervisor in the Construction and Maintenance Department of the Indiana Public Service Company, was on the
nominating committee for the election of officers of the Fort Wayne En
gineering Club. The election was
held May 11.

'17

Robert R. Gilkison has
been transferred to the
Seagram and Sons new
plant at St. Louis.

'21

EMERSON B. BIGGS
Manufacturing Jeweler
Fraternity Pins and Rings

33 S. Fifth St.

B-8705

Lee Berry is Appropriation Control Engineer for
the Irving Works of the
Carnegie-Illinois Steel Corporation
at Dravosburg, Pa.
E. Sheldon Johonnott has
a position as Assistant
Resident Engineer on a
W. P. A. project at Butlersville,
Indiana.
Milo M. Dean has taken
a position with the Clarks
Equipment Co
Battle
Creek, Michigan.
Howard A. Staderman is
with the Indiana Public
Service
Company
in
Terre Haute, Indiana.
Bryon R. Pearson with
the Public Service Company of Indiana has been
transferred as manager from Vincennes to Mitchell.
Jack Roberts who was formerly
with the Packard Motor Company in
Detroit, is now employed as Safety
Engineer by the United States
Fidelity and Guaranty Company in
Indianapolis.

'28

'29

Men of Rose

'30

May we call

'34
'36

attention to our

Complete
Printing Service
Rapid, accurate
execution of your
printing requirements

WALK
OVER

at reasonable prices

SHOES
For Men Represent the
Best There is in Shoe
Making and the Price is
Right in Every Instance.
Men's Shoe Prices

Herm Rassel

$5.00 to $10.00

15 S. 7th St .

CHENEY'S

Tailor and Haberda,sher

CROWN HATS
and CAPS
ARROW SHIRTS
M a y,

1 9 39

Wall< Over
Boot Skop

Moore-Langen
Ptg. & Pub. Co.
1 40 North 6th St.

TERRE HAUTE, IND.

659 Wabash Avenue
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Cracked Gas
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edited by
Harold E. Bowsher,'42

There is nothing strange about
"What have you done?" St. Peter
saying that the modern girl is a
asked,
"That I should admit you here?" "live-wire." She carries practically
no insulation.
"I ran a comic," Bartmess said,
"Of my college for a year."
St. Peter pityingly shook his head
"Have you heard of the Egyptain
And touched the bell.
girl who didn't know right from
"Come in, poor thing, select your
wrong."
harp,
"No."
"You've had your share of hell."
"Well, she's a mummy now."
Him: "Have you heard the Aspirin
Story?"
Her: "No, what's it all about?"
Him: "The three Bayers."
He: "I can't see what keeps the
girls from freezing."
Her: "You're not supposed to."
Her: "Why do they call a sail boat,
she?)
He: "I guess it is because she
makes a better showing in the
breeze."
—Wayne Engineer
"Willie."
"Yes, maw."
"How many times must I tell you
that cuspidor is to spit in?"
Diploma-addict
A college student is one who enters his alma mater as a Freshman
dressed in green, and emerges as a
Senior in black. The immediate process of decay is known as a college
education.
FASHION NOTE
There will be little change in men's
pockets this year.
l' a g e 2 8

Diner: "Here's a piece of rubber
tire in my broth."
Waiter: "No doubt. The motor car
is replacing the horse everywhere."

Farmer—See here, young feller,
what are you doing up that tree?
Boy—One of your apples fell
down and I'm trying to put it back.

THE ONLY DIFFERENCE
Paderewski once praised a young
society man who was distinguished
as a polo player for his clever
playing.
The young man said it was different, indeed, from Paderewski's
performance.
"Oh," answered Paderewski, "the
difference between us is perfectly
clear. You are a dear soul who
plays polo, while I am a poor Pole
who plays solo."
OH, COME, COME!
"The human brain is the most
wonderful thing in the world," said
a wit, "It starts to function the
moment we get out of bed in the
morning and doesn't stop till we get
on the job."
Director: "Have you ever had any
stage experience?"
Co-ed: "Well, I had my leg in a
cast once."

A hotel was on fire and the guests,
gathering out in front were watching the flames.
"Nothing to get excited about,"
"A man's good looks are often
one traveling man was boasting, "I
took my time about dressing. Lighted spoiled when he sneers," says a woa cigarette. Didn't like the knot in man writer. "Especially when he
my necktie and retied it. That's how sneers at a bigger man."
cool I was."
"Fine," remarked a bystander,
Dances are quite different today
"but why didn't you put your from
what they were years ago. In
pants on?"
days of old when a woman had nothing to wear she stayed at home.
—Exchange
A CREATION
Blue eyes gaze in mine—vexation.
Little Junior Sullivan woke up
Soft hand closed in mine—palpitaabout 2 a. m. "Tell me a story,
tion.
Fair hair brushing mine—expecta- mama."
"Hush, Junior," said Mrs. Sullition.
van,
"your father will be home soon
mine—temptation.
to
close
Red lips
Footsteps—damnation.
and tell us both one."
The
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which a doctor may fluoroscope a broken bone, except
that the entire body of an adult person is viewed.
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Harwa lived 2800 years ago,in Egypt. From inscriptions on
the coffin lid it is learned that he was overseer of storage
houses on the great farming estate of one of the temples of
Amen, chief god of the empire. Pathological study of the
mummy by means of x-ray indicates that Harwa was
probably forty years old at the time of his death. And
now, nearly 3000 years later, he is in his portable grave, a
citizen of ancient Egypt in the World of Tomorrow.

IT CUTS SOME ICE
ICODEMUS, the brown-nosed seal, playfully swam
up to the North Pole, tripped the circuit-breaker
and plunged Santa's workshop into darkness.

N

..4.4,10.41MAIWA,viiy

Absurd? Not as far as the successful operation of G-E
outdoor air-break switches is concerned. These have been
placed in a special room in the General Electric Research
Laboratory at minus 20 degrees Fahrenheit, sprayed with
water, and tested when coated with ice to a thickness of
one and a half inches. The powerful leverages shattered the
ice as easily as a walrus swallows a fish. In each case the
switches opened and closed properly.
This test is just one of the many which G-E equipment
must pass. And the observers, who check the operations
with pitiless eye, are members of the G-E Test Course—
young college men in their first year with the Company.

OH! MUMMY...1
SKELETON in the closet—a. white-robed ghost in
the attic—even Ichabod Crane's headless horseman —
may well feel jealous of Harwa, the Egyptian mummy. For
while conservative ancestors content themselves with rolling in their graves in a genteel way, Harwa is floodlighted
in a golden glow in full view of the public in the G-E
building at the New York World's Fair.

A

This unusual exhibit is designed, not to frighten women
and little children out of their wits but to demonstrate one
of the many uses of x-rays. By pressing a button, an x-ray
machine is turned on, and an image of Harwa's skeleton
appears on a fluorescent screen which moves in front of the
mummy. The principle employed is the same as that by
NEW YORK WORLD'S FAIR
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FLOATING POWER
HE surging w ayes of a stormy sea are beautiful to an
artist, disconcerting to a food-loving passenger, but
just another problem to an engineer. Whenever a sleek,
ocean liner plows her bow through a heaving swell, her
engines feel an added load, and her captain wonders if the
fuel will last. So, G-E engineers built an all-electric meter
that will accurately measure the power put out by the
propeller of any boat, from a tiny tug to a transatlantic
greyhound.

T

The meter is essentially a combination of two electric
generators mounted a little distance away from each other
on the propeller shaft, and connected to instruments
which can be located at any point on the ship. The
generators are so mounted that at no load the voltages
generated are exactly 18o degrees apart in phase and there-.
fore add to zero.
When a load is placed on the revolving shaft, the torque
causes a small angular twist in the shaft; consequently,
the two generated voltages no longer add to zero. The
resultant voltage is proportional to both the shaft twist
and the propeller speed, and hence the meter can be made
to read directly in horsepower. The installation can easily
be modified to indicate total horsepower-hours and to
write an automatic log of the power delivered during the
trip.
Among the G-E engineers who developed the device
are A. V. Mershon, Pratt Institute 213 and Union College
'is, and C. I. Hall, U. of Illinois '1o.

SEE THE G-E "HOUSE OF MAGIC"

GENERAL
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Copyright 1939, LIGGETT & MYERS TOBACCO CO.

In every part of thc country
smokers are turning to Chesterfields
for what they really want in a cigarette...refreshing mildnesswbetter taste
...and a more pleasing aroma.

